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When taking a walk through the woods it is easiest to just follow the main trail. This trail has been used 
for many years, feels comfortable, and is easy to walk on. However, you might decide to make a new 
trail to discover new and more beautiful areas of the forest. You notice that walking along this new 
trail is much more difficult than using the old main trail. You get tired faster because you might have 
to cut down trees and plants, and there might be some bumps, trunks, or other obstacles you have to 
avoid or climb. Next time you might therefore decide to stick to the old main trail. When you do this, 
the new trail will eventually disappear. If you do repeatedly choose to take the new trail instead, this 
trail will become easier to walk on, and will soon become your new default choice. Since you will not 
be using the old main trail anymore, trees and plants might start to grow there instead, and after some 
time the old main trail will become less and less visible. 
 This metaphor serves to illustrates that it is difficult to change unwanted habitual behaviour. Many 
people suffer from unwanted habits, such as nail biting, skin picking, or hair pulling. Although most 
habits are not pathological, some people clearly suffer from their habit in a way that treatment is 
warranted. It is easy and it takes little effort or conscious attention to perform habitual behaviour. 
After all, habits occur without thinking and are often a result of years of ‘practice’. Resisting habitual 
behaviour is much more difficult. On the other hand, overruling habitual behaviour by practicing 
another behavioural route over and over again will eventually become more easy and more 
automatic. New behavioural ‘trails’ can be formed and can become the new default choice, but this 
process clearly takes time and effort. Until the new behaviour is the default choice, the chances of 
regular relapses into the old behavioural ‘trail’ are considerable. Many patients relapse after receiving 
successful cognitive behaviour therapy (CBT) for their unwanted habit, which obviously is a problem. 
Although CBT has proven to be effective to reduce habitual behaviour in the short-term, long-term 
effects are less stable. Certain processes underlying unwanted habitual behaviour seem to remain 
unaffected by CBT, resulting in the large relapse rates. 
 The aim of the this dissertation is twofold. The main goal is to enhance our understanding of 
the underlying processes of unwanted habits. By finding out more about the underlying processes, 
we might be better able to understand why CBT is unsuccessful in changing habitual behaviour in 
the long-term. The second goal of this dissertation is to investigate how these underlying processes 
can be changed in order to contribute to solutions that can reduce these high relapse rates. The 
dissertation focuses on two unwanted habits in two different samples. The first part of this dissertation 
describes several experimental studies carried out in student samples focusing on eating behaviour 
and non-pathological snacking. The second part focuses on studies carried out in a patient sample 
suffering from trichotillomania (Hair Pulling Disorder). While the student studies primarily investigate 
underlying processes of unwanted habits, the main aim of the trichotillomania studies is to learn 
more about how relapse rates can be decreased. The present General Introduction starts by giving 
background information about unwanted habits, and more specifically about trichotillomania. 
The background information is followed by theoretical accounts that shed light on the underlying 
processes of unwanted habits and relapse. The third section explains why it is important to look at 
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automatic aspects of behaviour from a dual process model perspective. Together, these three sections 
provide the theoretical context of this dissertation. This chapter concludes with a brief outline of the 
upcoming chapters.
Background
When screening a large sample of students (see Chapter 6), we found that 85 – 96% of students 
suffered from at least one unwanted habit. Often mentioned habits were skin picking, snacking, 
and smoking. Most people do not seek treatment for their unwanted habit. One example of a 
pathological habit is trichotillomania. Trichotillomania was categorized as an ‘impulse-control disorder 
not otherwise specified’ in the DSM-IV-TR (APA, 2000). In the DSM-5 (APA, 2013), trichotillomania is 
classified within the category ‘obsessive compulsive and related disorders’ and is referred to as ‘Hair 
Pulling Disorder’. To be consistent with this new classification, the term ‘Hair Pulling Disorder’ is used 
in the remainder of this chapter.
 People suffering from Hair Pulling Disorder (HPD) pull hair from their body until thinning of the 
hair or bald spots become visible. Approximately 80% of these patients pull hairs from their head. 
The other 20% pull hairs from eyelashes, eyebrows, or from other parts of their body. Approximately 
40 – 50% of patients pull out hairs from multiple parts of their body (Christenson & Mansueto, 
1999; Flessner et al., 2010). For almost half of the patients hair pulling involves pre- and post-pulling 
ritualized behaviours; hairs are not simply pulled and immediately discarded. Some people spend 
time playing with their hair first before pulling, stroking it or taking their time in (either consciously, 
semi-consciously or unconsciously) searching for a hair with a particular texture to pull. Some patients 
visually inspect hair before pulling, looking for asymmetry or hairs that are of a different colour. After 
pulling, some patients collect and order the hairs, and others might stroke the root against their 
lips or bite or eat the root (Duke, Keely, Geffken, & Storch, 2010; Grant & Odlaug, 2008). The lifetime 
prevalence rate of HPD, as diagnosed according to DSM-IV-TR criteria (APA, 2000) is estimated at 0.6% 
(Christenson, Pyle, & Mitchel, 1991). There has been a debate over the years as to whether the criteria 
regarding feelings of tension and relief should be included because many patients who pull hair on 
a daily basis do not recognize them. Therefore these criteria are no longer part of the DSM-5 HPD 
diagnosis. Lifetime prevalence of hair pulling without the DSM-criteria ‘feelings of tension prior to 
pulling and relief after pulling’ are estimated to be at 3.4% for women and 1.5% for men (Christenson 
et al., 1991). Up to date, the true prevalence of HPD is still unknown, however, since there have been 
no large-scale epidemiological studies so far. When reviewing the literature, Duke and colleagues 
(2010) found prevalence rates of hair pulling in college students varying from 1% to 13.3%. Although 
once thought to be a rare condition, HPD is rather common.
 Brief CBT is considered the treatment of choice for HPD (e.g., Keijsers et al., 2006b; Lerner, Franklin, 
Meadows, Hembree, & Foa, 1998; Van Minnen, Hoogduin, Keijsers, Hellenbrand, & Hendriks, 2003), 
as well as for other pathological unwanted habits. CBT shows excellent short-term results, better 
than other treatments, such as serotonin-based medication. However, results regarding long-term 
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treatment effects are less consistent. Effect-size reductions up to 70% have been reported 24 months 
after treatment termination (e.g., Keijsers et al., 2006b). Relapse rates for other pathological habits and 
impulse-control disorders also tend to be high: for example, 92% for pathological gambling (Hodgins 
& el-Guebaly, 2004; Ledgerwood & Petry, 2006), 70 – 90% for smoking (Piasecki, 2006), and 60 – 70% 
for alcohol use disorders (Moos & Moos, 2006).
 A better understanding is needed of why habits are so resistant to change. The next section 
provides a brief discussion of theories that might explain the phenomenon we like to call the ‘dough 
effect’: Habitual behaviour is easy to knead into another form, but it retains a tendency to crawl back 
into its original shape. Over the years, many theories have tried to explain the ‘dough effect’. The 
next section explains why some of these theories evidently seem unfit to explain this phenomenon, 
whereas other theories might be able to give us more insight into the underlying processes of 
unwanted habitual behaviour and its resistance to change.
Theoretical accounts of the ‘dough effect’
One of the leading researchers in the field of self-control is Roy Baumeister. According to Baumeister 
and colleagues (Baumeister, Heatherton, & Tice, 1994) self-control is effortful. They argue that three 
conditions have to be met in order to successfully exert self-control. First of all, there must be a 
standard; a limit, or clear and specific direction in which behaviour should be changed. For example, 
during CBT for HPD, the patient and therapist agree to the maximum number of hairs that the patient 
is allowed to pull during the upcoming week. Second, the behaviour has to be monitored, since 
for behavioural change to occur it is essential that people become aware of their own responses. 
Using a diary, HPD patients monitor the number of hairs they pulled and the time of the day the hair 
pulling occurred. Patients might also write down additional information, such as antecedent factors 
and thoughts accompanying the hair pulling. It is essential, according to Baumeister et al., that the 
changes in behaviour due to successfully exerting self-control are carefully monitored. It provides the 
person with necessary feedback on success of the change process. Third, a person must have enough 
resources to be able to change automated behaviour. Baumeister and others showed that these self-
control resources are limited and can become temporarily depleted (e.g., Baumeister, Bratslavsky, 
Muraven, & Tice, 1998; Muraven Tice, & Baumeister, 2000). In one experiment, for example, hungry 
participants were presented with chocolate chip cookies, chocolates, and radishes (Baumeister et 
al., 1998). The chocolate chip cookies were freshly baked in the same room where the experiment 
took place, filling the whole room with a delicious aroma. One group of participants was allowed to 
taste the cookies and chocolates, but the other group was only allowed to taste the radishes. The 
participants who were not allowed to taste the cookies and chocolates were more likely to give up 
on a subsequent frustrating problem-solving task. Baumeister has called this phenomenon ‘ego-
depletion’. Ego-depletion is closely related to the functions of executive control. People differ in their 
ability to use executive control. The term ‘ego-depletion’, more than executive control, emphasizes 
that executive control abates when multiple self-control tasks are executed.
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 The first two conditions for successful self-control are readily recognizable in the typical 
components of CBT for unwanted habits: CBT helps patients to set standards or goals for the long-
term (after treatment) as well as for the short-term (the next session). Further, careful monitoring 
of the unwanted behaviour during the day is a vital part of CBT (e.g., Hawton, Salkovskis, Kirk, & 
Clark, 2000; Keijsers et al., 2006a, 2006b). Monitoring is used to collect information about a patient’s 
symptom levels at the start of treatment, during treatment, and at treatment termination. Moreover, 
self-monitoring in itself produces beneficial reactive effects (see also Chapter 4); self-monitoring has 
been demonstrated to produce decreases in unwanted conditions or behaviours in, for example, nail 
biting (e.g., Adesso, Vargas, & Siddal, 1979; Vargas & Adesso, 1976), smoking (e.g., McFall & Hammen, 
1971), high anxiety levels (e.g., Hiebert & Fox,1981), overweight (e.g., Bellack, Rozensky, & Schwartz, 
1974) and bulimia nervosa (e.g., Dolhanty, 2005).
 Although the exact role of ego-depletion has not been systematically researched in the context 
of treatment, one could easily assume that Baumeister’s third condition of successful self-control 
might explain why patients relapse after treatment; patients’ resources for self-control are limited and 
eventually may be insufficient to resist the temptation (urge, craving) to give in, resulting in relapse 
because of ego-depletion. Many researchers question the relation between craving and relapse, 
however, since a direct causal link between craving and relapse has not been supported by research 
(see Drummond, 2001; Kassel & Shiffman, 1992). Overall, Baumeister’s research is highly useful for 
clinical practice, but there is no clear understanding of the role of ego-depletion in relapse in the 
context of treatment. Thus far, ego-depletion has been established in laboratory settings and within 
short time frames: the effects of several consecutive self-control tasks in periods of minutes to an 
hour. There is a lack of research focusing on prolonged (days, weeks) effects of ego-depletion. Further, 
from clinical experience we know that, quite regularly, patients who completely stopped their hair 
pulling behaviour for weeks or months suddenly relapsed, sometimes to their own surprise, without 
having experienced a constant or a frequent urge to pull hair after they had stopped. Not only had 
their hair pulling stopped, their urge had disappeared as well (Keijsers et al., 2006b). Such reports are 
inconsistent with the concept of ego-depletion. Other theories might give us more insight into the 
reasons why patients relapse. 
 Apart from Baumeister’s work, another classical view on the maintenance of unwanted habits and 
on regaining self-control stems from learning theory (see Mansueto, Stemberger, Thomas, & Golomb, 
1997): Certain stimuli, external as well as internal, elicit the urge to pull hair. For example, a person 
may have developed a pattern of pulling hair when sitting alone in front of the TV when it is late at 
night and when feeling tired. The stimuli ‘being alone’, ‘watching TV’, ‘late at night’, and ‘feeling tired’ 
have become associated with hair pulling via classical conditioning. In addition, these stimuli or the 
urge to pull hair may have been associated with automatic beliefs that the person is unable to refrain 
from hair pulling. When one or more of these stimuli are present, the person is likely to start pulling 
hair. Furthermore, as a result of operant conditioning, hair pulling develops into a recurrent pattern, 
because hair pulling is rewarded by feeling comfortable or relaxed due to giving in to the habit. These 
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S-S and S-R associations are rehearsed over time, but can be gradually weakened by CBT by helping 
the person to learn to reshape, postpone, and ultimately prevent hair pulling. According to learning 
theory, CBT should ultimately lead to an extinction of the conditioned responses. Surprisingly however, 
previous studies showed that CBT often leads to sudden and sharp reductions of hair pulling within 
only a small number of sessions (Keijsers et al., 2006a, 2006b). An extinction-based view of unwanted 
habits, instead, predicts a gradual decrease of hair pulling behaviour. In addition to the often sharp 
instead of gradual decreases of hair pulling, the decrease of symptoms is hardly stable; patients 
often show sudden relapses during and/or after treatment. These lapses, are, in fact so common that 
discussing them in the patient information folders or during (the first sessions of ) treatment often is a 
standard procedure of CBT (e.g., Diefenbach, Tolin, Hannan, Maltby, & Crocetto, 2006; Dougherty, Loh, 
Jenike, & Keuthen, 2006; Keuthen et al., 2012; Ninan, Rothbaum, Marsteller, Knight, & Eccard, 2000; Van 
Minnen, et al., 2003; Woods, Wetterneck, & Flessner, 2006). 
 Although learning theory provides a very plausible explanation for the development and 
maintenance of unwanted habits, it cannot sufficiently account for the excellent short-term and the 
unstable long-term treatment effects of CBT. The woods metaphor, introduced at the beginning of 
the present chapter, captured the observation that when a new woods trail is formed, the old main 
trail is unlikely to disappear quickly or completely. Instead, the old trail becomes less accessible over 
time, because trees have started to overrun the trail. Similarly, promoting new behaviour by means 
of CBT does not actually erase or alter information (e.g., Brewin, 2006; Craske et al., 2008). Rather, CBT 
produces a secondary behavioural route, which establishes itself in addition to the old one. The old 
behavioural route does not disappear. CBT changes the relative ease with which information can be 
activated. When, with the help of CBT, positive interpretations, such as “I am strong enough to resist 
hair pulling”, are practiced in situations in which patients normally experience negative interpretations, 
such as “The urge is too strong to resist”, the positive interpretations become more easily accessible, 
and are eventually more likely to win the ‘retrieval competition’. The negative interpretations are not 
erased from memory, nor modified. 
 In line with these remarks on creating alternative routes instead of unlearning (extinction) old 
routes, renewal experiments are also in contrast with the old-fashioned extinction-based view. 
Renewal experiments demonstrated that, rather than ‘unlearning’ behaviour, new alternative 
behaviour is learned. Most renewal experiments have been carried out with animals: In the classic 
experiment by Bouton and Bolles (1979), rats received pairings of shocks and tones in one cage during 
the acquisition phase of the experiment after which they showed fear-reactions in response to the 
tones. After the acquisition phase, the rats went through an extinction phase in a different cage in 
which they were presented with the tones without shocks. The fear response disappeared. When the 
rats were placed back in the original cage where the association between the tone and shock had 
been learned, the fear response returned to its original level and was comparable to animals that 
had never received the extinction phase. The rats showed ‘renewal’ of the fear response when being 
placed back in the context in which the fear response had been learned. This renewal effect has not 
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only been demonstrated in rats and in fear learning, but also in humans (e.g., Vansteenwegen et al., 
2005) and in humans suffering from impulse-control disorders (e.g., Conklin & Tiffany, 2002).
 This renewal effect obviously has clinical implications: If it is indeed impossible to ‘unlearn’ 
behaviour, and if behaviour might reoccur in the acquisition context, treatment might need to address 
many different stimulus-response combinations the patient associates with his or her behaviour. 
Additionally, the therapist should consider the possibility that being in therapy provides a context all 
by itself. When, after treatment termination, patients have to apply the learned skills but now without 
the support of a therapist, without the continuous monitoring of their behaviour, and without the 
regular appointments, it is possible that the old habitual behavioural trail becomes activated again. As 
a result, the patient may relapse. 
 Although the theories discussed so far are valuable in helping us to better understand the 
processes underlying habitual behaviour, they still do not quite seem fit to explain the ‘dough effect’. 
Certain processes or conditions below the manifest behavioural level appear unaffected by treatment 
and keep up the likelihood of symptom reoccurrence. Social psychological theories might give us 
more insight into processes underlying habitual behaviour and explain why it is not necessary to 
focus on all stimulus-response combinations separately. 
 Behaviourists assume that responses are directly activated by stimuli, whereas Bargh and 
colleagues (e.g., Bargh, 1990, 1997; Bargh & Ferguson, 2000) argue that the stimulus-response chain 
is mediated by cognitive processes such as goals. This can be illustrated by the following example: 
When driving to your office you are likely to take the same route every day. You probably recognize 
the feeling of suddenly becoming aware where you are, for example halfway through your route, 
without having noticed where and how you were driving during the previous minutes. Apparently 
you were turning corners, waiting for traffic lights to turn green, and pushing down the gas pedal 
without being consciously aware of it. Furthermore, when in a hurry, without consciously deciding to 
do so, you drive faster and you take the left lane more often. Your goal to drive to work, and your goal 
to be on time, guide your behaviour. According to Bargh, stimuli activate goals, which in turn guide 
behaviour. That is, goals possess the ability to organize behaviour. Just like the trails in the woods, 
different goals can coexist and compete with each other. For example, the goal of being on time can 
compete with the goal of driving safely. 
 The existence of two (or more) competing goals is relevant for the treatment of unwanted habits: 
In HPD, for example, the short-term goal of feeling relaxed competes with the long-term goal of having 
a full head of hair. Goals such as these can exist without clear conscious awareness, can compete 
with one another, can alternate, and can lead to different behavioural repertoires. Bargh’s research 
on automatic goals provides an interesting theoretical basis for addressing mediating cognitive 
processes (such as these competing goals) during treatment of unwanted habits, instead of trying to 
address all possible stimulus-response combinations in order achieve relapse-safe treatments. 
 One way of focusing on these mediating cognitive processes in CBT of unwanted habits is to pay 
more attention to the role of cognitive processes in CBT. CBT can help people to identify and challenge 
General introduction
1
17
automatic thoughts, which play an important role in giving in to unwanted habits. Patients suffering 
from unwanted habits, for example, often report having automatic thoughts immediately before they 
give in to the unwanted habit, such as “The urge is so strong that I think I will not be able to resist”, 
or “I’ll only give in this time, tomorrow I’ll resist again”. We have labelled these cognitions self-control 
cognitions (see Chapter 6). These self-control cognitions seem to justify the habitual behaviour, and 
make it more likely for patients to give in to their habit. CBT can be used to train the activation of 
helpful alternative cognitions and the activation of long-term goals, which can guide people into 
making more wanted decisions. Focusing more on automatic cognitive processes might be helpful 
for another reason. It can be argued that addressing cognitive processes in treatment is likely to put 
less strain on a patient’s self-control ability (ego-depletion) than training people to show alternative 
behaviour instead of giving in to the unwanted habit. Focusing on cognitive processes helps people 
to properly choose between the two behavioural alternatives, short-term gain and long-term gain, 
by training the activation of long-term goals. In line with the previous discussion, activating goals 
might be an efficient way to change behaviour, since goals can actually organize and guide behaviour 
automatically. Because of these reasons, patients may be less likely to relapse after cognitive therapy 
than after behaviour therapy. Keijsers, Maas, Van Opdorp and Van Minnen (2014) directly compared 
the results of pure behaviour therapy (without cognitive interventions) and pure cognitive therapy 
(without self-monitoring, response prevention or other behavioural interventions) in the treatment 
of HPD. In this study, 44 HPD patients were randomly allocated to either brief behaviour therapy or 
brief cognitive therapy. Patients in both treatment conditions improved significantly as a result of 
treatment. Furthermore, there indeed was a small but consistent tendency as measured by multiple 
instruments for the cognitive therapy group to show lower relapse rates three months after treatment 
than in the behaviour therapy condition. However, this effect was not statistically significant. 
 These results indicate that more research into the effects of cognitive therapy is needed. Cognitive 
therapy aims to make the mediating cognitive processes guiding behaviour more explicit. First in a 
more controlled way, by practicing alternative thoughts, beliefs, and long-term goals, which can then 
guide behaviour in a very efficient and automatic way. Although cognitive therapy might therefore 
be efficient, it is not always that easy for patients to identify their automatic thoughts. Another way 
to address the mediating cognitive processes consistent with Bargh (e.g., Bargh, 1990, 1997; Bargh & 
Ferguson, 2000) is to target these cognitive processes at an automatic or implicit level directly. Recently, 
training methods have been developed for this purpose that use computer training in addition to 
standard treatment. These ‘direct’ training methods may have several advantages over the more 
traditional approaches such as cognitive therapy. First, it is likely that automatic cognitive processes 
are only partially available to introspection, even with help from a therapist. Second, while cognitive 
therapy requires reflective skills and insight to replace automatic thoughts by more helpful alternative 
thoughts, direct modification of cognitive processes does not require these skills. Direct modification 
of cognitive processes might significantly save patients’ energy during treatment even more, because 
less effort has to be invested in effortful practicing of new cognitions and goals over and over again. 
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Direct modification of automatic processes therefore might be an efficient way to reduce chances of 
relapse. A requirement for this to work, of course, is that automatic cognitive processes are modifiable. 
The next section shows that this is indeed the case and explains what automatic cognitive processes 
entail and how they can be modified by targeting them directly.
Automatic cognitive processes
According to dual process models (e.g., Strack & Deutsch, 2004) behaviour is guided by two interacting 
types of processes: automatic (implicit) processes and controlled (explicit) processes. Automatic or 
implicit processes are always active, require little effort, and can therefore guide behaviour in an 
efficient way. When driving to work, you do not have to consciously decide to push the gas pedal and 
to turn corners, and, when walking, you do not have to consciously decide where to place your feet. 
Moreover, when you do try to consciously decide where to place your feet, you are likely to trip. If we 
would have to consciously perform every movement, every action, and every behaviour, we would 
be very tired at the end of the day: Automatic processes guiding routine behaviour without a person’s 
full awareness are therefore extremely convenient. Attention can be spent on other, vital activities. 
 However, implicit cognitive processes can also become dysfunctional as, for example, is the case 
in unwanted habitual behaviour. People suffering from HPD automatically feel the urge to pull hair 
when they are presented with certain stimuli, such as ‘being alone’ and ‘watching TV’. This is where 
controlled cognitive interventions are needed to overrule unwanted automatic behaviour1. Examples 
are to carefully tell yourself not to pull your hair because it has negative long-term effects, or to get 
up and leave the room to escape from the tempting situation. However, these controlled cognitive 
interventions require effort and cognitive resources. This means that controlled, or explicit, cognitive 
processes fail to overrule implicit processes when there is insufficient ‘cognitive capacity’, because 
a person is tensed, in a bad mood, tired, unmotivated, or simply distracted or busy. Interestingly, 
research has shown that automatic processes can be retrained directly using computer tasks. When 
automatic processes are trained to be more in line with the controlled processes, there is less need 
for the controlled processes to intervene, and self-control is more likely to be successful. As a result, 
patients might be less likely to relapse. Below, direct retraining of automatic processes is discussed in 
more detail.
 Automatic or implicit cognitive processes are often subdivided into three categories: implicit 
action tendencies, attentional biases, and implicit associations. That is, people with unwanted habits 
have been shown to have an implicit tendency to approach stimuli (e.g., Brignell, Griffiths, Bradley, & 
Mogg, 2009; Veenstra & De Jong, 2010), automatically attend to (e.g., Field & Cox, 2008; Mogg, Bradley, 
Field, & De Houwer, 2003), and positively evaluate (e.g., Craeynest et al., 2005; Hoefling & Strack, 2008) 
habit-related stimuli, such as cigarettes in smoking, food in overeating, and alcohol in alcohol drinking. 
1 Note that controlled processes do not always lead to healthier choices, such as in anorexia nervosa, where 
controlled processes intervene with a normal eating pattern. In this introduction I, however, do not focus on 
disorders where restraint is dysfunctional, but on disorders where impulsivity is problematic.
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Brignell, Griffiths, Bradley, and Mogg (2009) found that people who eat in response to external cues 
are relatively faster to make automatic approach responses towards food or high-fat food stimuli than 
people without problematic eating behaviour. Veenstra and de Jong (2010) reported similar results 
for people who restrain their eating, indicating that an appetitive action tendency may be involved in 
problematic eating patterns. Havermans, Giesen, Houben, and Jansen (2011) found that overweight 
men were slower at avoiding stimuli depicting high calorie snack food. This was not observed in 
normal weight controls or women. Together, the results from Brignell et al., Veenstra and de Jong, and 
Havermans et al. show that appetitive action tendencies can manifest themselves in either speeding 
of approach tendencies or slowing down of avoidance tendencies. 
 As already briefly discussed, automatic processes are modifiable. Automatic processes can 
be directly be modified or retrained with the help of computer tasks. Automatic processes have 
been successfully retrained in generalized anxiety disorder (attentional bias; Amir, Beard, Cobb, & 
Bomyea, 2009), social phobia (attentional bias: Schmidt, Richey, Bucker, & Timpano, 2009), depression 
(attentional bias: Joorman, LeMoult, Hertel, & Gotlib, 2009), and alcohol abuse (implicit associations: 
Houben, Havermans, & Wiers, 2010; action tendencies: Eberl et al., 2013; Wiers, Eberl, Rinck, Becker, 
& Lindenmeyer, 2011; Wiers, Rinck, Kordts, Houben, & Strack, 2010). Wiers and colleagues have 
shown repeated success with an approach-avoidance training in alcohol abuse, a disorder which is 
characterized by deficits in impulse-control, comparable to unwanted snacking behaviour and HPD. 
 Wiers et al. (2010) first tested the training in a sample of hazardously drinking students. They were 
either trained to approach alcohol-related pictures and avoid non-alcohol-related pictures, or vice versa. 
The pictures were presented on a computer screen and were ‘approached’ and ‘avoided’ by pushing 
and pulling a joystick. Pictures increased in size when pulling the joystick towards themselves, and 
decreased in size when pushing the joystick away from themselves. This zooming effect was installed 
to disambiguate the joystick movements and to increase the sense of approaching and avoiding the 
pictures. Effects were found on a consecutive taste test: Participants in the avoid-alcohol condition 
drank significantly less alcohol than participants in the approach-alcohol condition. Importantly, 
this effect was replicated and extended in a clinical sample. In this study (Wiers et al., 2011), half of 
the patients were trained to avoid alcohol, whereas the other half received a placebo training. This 
placebo training consisted of pushing and pulling alcohol-related and non-alcohol-related pictures 
an equal number of times. For ethical reasons, this study did not include an approach-alcohol training. 
After the training, patients received standard treatment. In the alcohol avoidance training condition, 
the approach bias for alcohol changed to an avoidance bias. Moreover, patients who had received 
the alcohol avoidance training showed 13% reduced relapse one year later compared to patients 
who had received the placebo training. These effects were replicated by Eberl et al. (2013) in a similar 
clinical study.
 According to Fishbach, Friedman and Kruglanski (2003), and Fishbach and Shah (2006) these implicit 
avoidance action tendencies, which can guide the patient towards healthy behavioural choices, also 
have the ability to occur without any training. Fishbach and Shah (2006) argue that an explicit long-
Chapter 1
1
20
term goal to change behaviour can create so-called ‘implicit self-control dispositions’. In a series of 
studies, they showed that when people hold a strong long-term goal to refrain from their unwanted 
habit, they showed implicit approach tendencies towards this goal, and not towards the temptation 
of the habit. That is, dieters were relatively fast to pull the joystick in response to diet-related stimuli, 
compared to non-dieters. This seems to be in line with Bargh’s research and our earlier discussion of 
goals. That is, goals can automatically organize and guide behaviour. The activation of these implicit 
self-control dispositions offers an interesting explanation of the sudden and sharp reductions of hair 
pulling seen in HPD patients within a small number of sessions (Keijsers et al., 2006a, 2006b). During 
the first sessions, patients are asked to make their treatment goals explicit. This is when the implicit 
self-control dispositions become active. In a similar line, the high relapse rates after CBT for unwanted 
habits might be explained by the fact that these implicit self-control dispositions are unstable, 
untrained, and only active when patients keep their long-term goals in mind. Up to date, the effects of 
implicit self-control dispositions on treatment success and relapse have never been studied, however.
 Only a small number of studies looked into implicit processes in HPD. Lee, Franklin, Turkel, 
Goetz, and Woods (2011) investigated attentional biases in HPD and found enhanced attentional 
disengagement from hair cues at later stages (but not at earlier stages) of attentional processing. In 
a related disorder, namely skin picking disorder, Schuck, Keijsers, and Rinck (2012) found an implicit 
avoidance action tendency from skin picking-related stimuli. These effects seems counterintuitive, 
since according to the previously discussed literature regarding automatic processes in unwanted 
habits an attentional bias and implicit action tendency towards stimuli related to the unwanted habit 
would be expected. It is unclear how these results relate to findings regarding implicit processes 
in unwanted habits discussed above. Fishbach and Shah’s (2006) implicit self-control dispositions 
might play a role here, but certainly more research is needed. Research regarding automatic cognitive 
processes in HPD is scarce, and up to date no studies exist that aim to modify automatic processes in 
HPD. It is therefore still unclear whether patients with HPD show an implicit approach or avoidance 
action tendency towards hair pulling-related stimuli and whether these patients will benefit from a 
joystick training like the one used in the Wiers et al. (2010, 2011) and Eberl et al. (2013) studies. The 
effect of implicit self-control dispositions on an Approach-Avoidance Training was studied in Chapter 
5 in the context of dieting.
 In conclusion, adopting a dual process model, looking at both automatic, or implicit, and controlled, 
or explicit, processes, seems to be important when investigating unwanted habitual behaviour and 
might give us more insight into the ‘dough’ phenomenon, and, in addition, may provide us with new 
treatment possibilities to help people with unwanted habitual behaviour. Research into automatic 
processes can help us to find out more about the reasons why it is difficult to change unwanted 
behaviour and why a substantial group of patients relapse after receiving successful treatment. The 
present dissertation describes studies investigating both automatic and controlled processes and aims 
(1) to find out more about the underlying processes of unwanted habits, and (2) to investigate how 
these underlying processes can be changed. Changing automatic processes might contribute to more 
stable long-term treatment effects. In the next section, I will provide a brief outline of my dissertation.
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Outline of the present dissertation
The present dissertation consists of two parts. The first part (Chapters 2 – 5) focuses on unwanted 
snacking and eating behaviour in students. The second part (Chapters 6 – 8) investigates whether 
these underlying cognitive processes can be changed in order to reduce relapse rates in a patient 
sample suffering from HPD. 
 Chapter 2 describes a study in which automatic (implicit) and controlled (explicit) processes of 
unwanted snacking behaviour were assessed. Implicit action tendencies (Approach-Avoidance Task; 
Rinck & Becker, 2007) and implicit evaluations (Affective Priming Task; Fazio, Sanbonmatsu, Powell, & 
Kardes, 1986) were assessed. Furthermore, the study included an explicit rating of the food stimuli used 
in the reaction time tasks. The participants were two groups of students: one group of students who 
felt bothered by their habit of eating snacks, and one group of students who felt bothered by another 
habit, but not by eating snacks. Students who did not feel particularly bothered by an unwanted habit 
were not included in the study, because we aimed to focus on problematic unwanted habits.
 The study described in Chapter 3 was designed to shed further light on the pathological side 
of eating behaviour. While in Chapter 2, participants were divided into two groups on the basis of 
a self-report questionnaire, in the study described in Chapter 3 automatic and controlled processes 
were related to BMI, a more objective measure. Implicit approach and avoidance tendencies were 
measured using an Approach-Avoidance Task. Implicit approach and avoidance associations were 
assessed with a Single-Target Implicit Association Test (Wigboldus, Holland, & van Knippenberg, 2005; 
cf. Karpinski & Steinman, 2006). Positive and negative implicit affective associations were assessed 
using a second Single-Target Implicit Association Test, to be able to directly compare approach and 
avoidance associations with positive and negative associations. 
 Chapters 4 and 5 focus on the change of behaviour. First, Chapter 4 describes a study that 
investigated behavioural change via explicit instructions using a traditional powerful behavioural 
intervention. As already discussed, the reason why many patients relapse might be that automatic 
processes remain partly unaffected by CBT. Automatic processes might be difficult to change, since 
these are only partially available to introspection, even with help from a therapist. One question 
is whether unsuccessful treatment might be characterized by unchanged automatic processes 
underlying the unwanted habit. To find out more about the (lack of ) effects of CBT on automatic and 
controlled processes, the study described in Chapter 4 was designed. In this study, the underlying 
effects of self-monitoring, one of the critical components of CBT, were investigated. Effective and 
ineffective self-monitoring were compared to find out whether automatic processes were resistant to 
change in unsuccessful self-monitoring. 
 While Chapter 4 focuses on behaviour modification via explicit instructions given to the 
participants, the study described in Chapter 5 focuses on behaviour modification aimed directly 
at the automatic processes. The aim of this study was to investigate the role of implicit self-control 
dispositions, as described by Fishbach and Shah (2006). Dieters, with a firm goal to lose weight, were 
compared to non-dieters, without a firm goal to lose weight. All participants were subjected to an 
Approach-Avoidance Training. Controlled explicit processes (explicit rating) and automatic processes, 
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consisting of implicit action tendencies, attentional biases (Dot Probe Task: MacLeod, Mathews & 
Tata, 1986), and implicit evaluations (Brief Implicit Association Test: Sriram & Greenwald, 2009), were 
assessed before and after the training. This study investigated if students with a dieting goal indeed 
show implicit self-control dispositions, and whether this affects the ability to train them using the 
Approach-Avoidance Training. 
 The second part of the dissertation focuses on HPD. Chapter 6 describes the development of 
the 11-item Self-Control Cognition Questionnaire (SCCQ) to assess the effects of CBT on self-control 
cognitions. The development and testing of the SCCQ is described in Chapter 6 and the SCCQ is 
applied in the HPD treatment study in Chapters 7 and 8. Self-control cognitions are automatic 
cognitions that typically appear to arise right before or immediately after the unwanted behaviour 
occurs. The function of these cognitions seems to be to justify the habitual behaviour and to ward off 
attempts of self-control. Targeting these cognitions is a central part of CBT when patients are trained 
to activate long-term goals and associated beneficial beliefs. 
 Finally, Chapters 7 and 8 both describe parts of an RCT in which the effects of CBT for HPD were 
investigated. In line with Wiers et al. (2011) and Eberl et al. (2013), an Approach-Avoidance Training 
was added to standard CBT treatment. One group of patients received a training in which they had 
to avoid hair pulling-related stimuli and approach neutral stimuli, whereas the control group received 
a sham training in which they had to approach and avoid all stimuli an equal number of times. After 
the Approach-Avoidance Training, all patients received manual CBT. This study was described in two 
separate chapters that focus on two different types of processes: While Chapter 7 focuses on processes 
underlying behaviour, Chapter 8 focuses on the effects of treatment on behaviour. More specifically, 
Chapter 7 focuses on the automatic processes underlying HPD pre-treatment and their association 
with symptom severity before and after treatment. The study described in Chapter 8 investigated 
whether adding an Approach-Avoidance Training to regular treatment decreases relapse rates. For 
this purpose, patients in the training group were compared to patients in the control group. Effects 
of the Approach-Avoidance Training on symptom severity were investigated and symptom decrease 
and treatment maintenance were compared between both groups.
 Finally, in Chapter 9 all findings are summarized and discussed. Additionally, implications for 
research and clinical practice are discussed as well as limitations and directions for future research. 


Chapter 2
Implicit Action Tendencies and Evaluations in 
Unwanted Snacking Behaviour 
Based on: Maas, J., Keijsers, G.P.J., Rinck, M., Sharbanee, J.M., & Becker, E.S. (2014). Implicit action 
tendencies and evaluations in unwanted snacking behaviour. Manuscript submitted.
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Abstract
This paper investigated automatic (implicit action tendencies and implicit evaluations) and controlled 
(explicit evaluations) processes in snacking behaviour. Participants who were bothered by their 
habit of eating snacks were compared to control participants. Compared to the controls, snacking-
bothered participants were slower to push food stimuli, and demonstrated a weaker semantic 
association between food stimuli and positive self-control (e.g., strong, power). The groups did not 
differ regarding food-tastiness associations or explicit taste ratings. Snacking behaviour therefore 
seems to involve appetitive action tendencies and weaker associations with self-control. However, 
the evaluation of food as tasty does not seem to affect the behaviour.
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The majority of people suffer from at least one unwanted habit (Baumeister, Heatherton, & Tice, 1994). 
Examples are smoking, eating sweets, binging, pathological gambling, nail biting, hair pulling, or skin 
picking. Although people mostly do not have habits so severe that treatment is warranted, regulating 
unwanted non-pathological habitual behaviour can prove to be very difficult too, because similar 
processes occur. People who have ever been on a diet might, for example, have noticed how they 
were focused on food cues around them. Perhaps they remember their repetitive struggle between 
avoiding and approaching food. They are likely to have failed to avoid certain forbidden foods at some 
times during this diet. According to dual process models, behaviour is mainly guided by automatic 
or implicit processes, unless there is enough cognitive capacity for controlled or explicit processes 
to intervene (e.g., Strack & Deutsch, 2004). The present paper reports on an investigation of these 
processes in non-pathological snacking behaviour. More specifically, we investigated implicit action 
tendencies towards different kinds of food, and implicit and explicit evaluations of different kinds of 
food in order to further our knowledge on people’s behaviour in these tempting situations.
 Research into implicit action tendencies regarding problematic eating behaviour is still scarce. 
Previous research found that people with problematic eating behaviour (Brignell, Griffiths, Bradley, 
& Mogg, 2009; Veenstra & de Jong, 2010) are relatively faster to make approach responses towards 
food or high-fat food stimuli, than people without problematic eating behaviour, indicating that 
an appetitive action tendency may be involved in problematic eating patterns. Havermans, Giesen, 
Houben, and Jansen (2011) reported that overweight men were slower at avoiding stimuli depicting 
high-calorie snack food. This was not the case for normal weight controls or for women. It seems, 
therefore, that appetitive action tendencies can manifest themselves as either relative speeding of 
food approach or relative slowing of food avoidance.
 With regard to implicit evaluations of food, results are inconsistent. For example, using an Extrinsic 
Affective Simon Task (EAST; De Houwer, 2003), Hoefling and Strack (2008) found that restrained eaters 
had a more positive association with high-caloric stimuli than unrestrained eaters. Both Olson and 
Fazio (2004) and Craeynest, Crombez, Haerens, and De Bourdeaudhuij (2007) found that overweight 
adolescents did not differ from lean peers in their implicit evaluation of food, as assessed with an 
Implicit Association Test (IAT; Greenwald, McGhee, & Schwartz, 1998). Veenstra and de Jong (2010) also 
failed to demonstrate a difference between restrained and unrestrained eaters: Both groups implicitly 
preferred high-fat food over low-fat food in an adapted version of the Affective Priming task (APT; 
Fazio, Sanbonmatsu, Powell, & Kardes, 1986). Roefs and Jansen (2002), on the other hand, found that 
obese people showed a significantly stronger negative implicit association with high-fat food than 
normal-weight controls. Papies, Stroebe, and Aarts (2007) studied restrained eaters using an adapted 
version of the APT and found restrained eaters to have stronger associations with the negative aspects 
of palatable food.
 Several reasons may account for the inconsistent results found in the literature regarding implicit 
evaluations. First, the studies summarized above used a large variety of priming tasks in diverse 
populations to assess implicit evaluations. Second, with the exception of Veenstra and de Jong (2010) 
and Papies et al. (2007), who applied food pictures as primes, the studies used general priming words 
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that were unrelated to food (love, war, etc.) to assess positive and negative evaluations. To better 
guarantee that the primes were unambiguously related to food, in the present study we applied 
priming words that were closely related to tastiness (tasty, unpalatable) of food. In addition, we added 
a category of priming words to not only capture evaluations regarding food, but also evaluations 
regarding the self: The second category of priming words were words related to self-control success 
(e.g., strong) versus self-control failure (e.g., weak). 
 The aim of the present study was to investigate the automatic (implicit) and controlled (explicit) 
processes underlying unwanted snacking behaviour by measuring implicit action tendencies as well 
as implicit and explicit evaluations. By doing so, we aimed to get further insight into the mechanisms 
involved in unwanted habitual snacking behaviour. We measured action tendencies and implicit 
evaluations towards unhealthy and healthy food on the one hand, and neutral stimuli on the other 
hand in participants who were felt bothered by their snacking behaviour at least several times a 
week during the previous 12 months or longer and compared these findings with those of a group 
of participants who reported to be bothered by another unwanted habit but not by unwanted 
snacking behaviour. In line with the results found by Havermans and colleagues (2011), we adopted a 
multidimensional view with respect to data analyses, meaning that we analyzed approach responses 
separately from avoidance responses, and positive evaluations separately from negative evaluations. 
Explicit evaluation of food was assessed with a rating task in which participants had to indicate how 
much they liked pictures of unhealthy and healthy food. According to dual process models (e.g., Strack 
& Deutsch, 2004), implicit and explicit processes interact to guide behaviour and therefore both play a 
role in problematic snacking behaviour. Therefore, the present study was designed to investigate the 
contribution of both implicit and explicit processes in unwanted snacking behaviour.
Methods
Participants
Interested participants had to answer three short questions for screening purposes before they 
were invited to the lab. After a short description of unwanted habits followed by a list of examples 
(smoking, pulling hair, eating sweets/snacks, nail biting), the participants filled in whether they felt 
bothered by any unwanted habit, how often this habit occurred and for how many years, and whether 
they currently received psychological or pharmacological treatment for their unwanted habit(s). 
People who felt bothered by the habit only once or twice a week or less, or reported that the habit 
had started to bother them less than a year ago, were not invited to participate, because for these 
people snacking might not be habitual or bothersome enough. This means that only people who 
were bothered by their habit more often than twice a week and who already suffered from their habit 
at least for one full year were included in the study. People who received treatment for their unwanted 
habit were excluded from the study.
 Participants who felt bothered by snacking were compared to participants who felt bothered by 
another unwanted habit, but not by snacking. Before the start of the experiment, all participants gave 
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their informed consent. Ninety-four participants (mean age 20.5, SD = 2.8) fulfilled the criteria of one 
of both groups and participated in the study in exchange for €15 or course credits. All participants 
were students at Radboud University Nijmegen, The Netherlands. Fourty-one participants were 
classified as snacking-bothered participants on the basis of the screening and 53 were classified as 
being bothered by other habits such as smoking, nail biting, and skin picking, but not by snack-eating.
Materials and procedure
Sixty pictures served as stimuli: 20 pictures of healthy food (e.g., apples, pears, bread, muesli), 20 
pictures of unhealthy food (e.g., brownies, apple pie, French fries, hamburgers, potato chips) and 20 
neutral stimuli (scrambled pictures of ten of the healthy and ten of the unhealthy pictures). 
Approach-Avoidance Task.
Participants performed the Approach-Avoidance Task (Rinck & Becker, 2007), which is used to measure 
implicit action tendencies by pushing and pulling a joystick. The joystick was positioned in front of a 
computer screen, tightly fastened to the table. The instruction was that square-shaped pictures had 
to be pushed, whereas rectangle-shaped pictures had to be pulled. Each trial had to be initiated by 
pushing a button on the joystick with the index finger. After pushing the button, a picture appeared 
and participants had to decide as quickly as possible whether to push or pull the picture. Following a 
correct response, the picture disappeared when the joystick was pushed or pulled by approximately 
30 degrees. Following an incorrect response, the picture stayed on the screen until the participant 
made the correct response. After each trial, the joystick had to be brought back to the central position 
to start the next trial. A zoom-effect was incorporated into the task, such that when a picture was 
pushed, the picture decreased in size, and when a picture was pulled, the picture increased in size. 
This zoom-effect increases the impression of pushing stimuli away and pulling them closer. Each 
picture had to be pushed and pulled twice, except for the neutral pictures which had to be pushed 
and pulled only once. The task started with ten practice trials, followed by 200 measurement trials. 
After 100 trials, participants were allowed to take a short break.
Semantic Priming Task.
After the Approach-Avoidance Task, participants performed a semantic version of the Affective 
Priming Task (Fazio et al., 1986). This task is used to measure implicit evaluations of categories 
of stimuli. Participants had to categorize adjectives into pleasant versus unpleasant words. The 
adjectives were either positively related to taste (e.g., “tasty”, “delicious”), negatively related to taste 
(e.g., “bad”, “disgusting”), positively related to self-control (e.g., “strong”, “power”), or negatively related 
to self-control (e.g., “failing”, “weak”). In the present experiment, words were presented in either Dutch 
or German, depending on the participant’s native language. For the categorization task, a keyboard 
was used with two marked keys (left and right), representing the negative and positive category. 
The assignment of the keys to the categories was counterbalanced across participants. In total, ten 
adjectives were used as targets for each category. Before participants categorized the target words, a 
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picture prime appeared for 500 ms. Participants had to respond to the target word within 5000 ms and 
received feedback after each response. The same pictures as used in the Approach-Avoidance Task 
served as primes. There were 20 practice trials, followed by 240 measurement trials. Participants were 
allowed to take a break after 120 trials. Because the primes automatically activate affect, the standard 
observation is that people are faster to categorize targets into the positive category after primes with 
which they have a positive association, and are faster to categorize targets into the negative category 
after negative primes.
Snacks consumption diary.
After the experimental tasks, participants completed two pages of a food diary. Participants had to 
indicate as carefully as possible when and how many snacks they had eaten during the past two 
days (yesterday and the day before yesterday). Meals were not included in the diary, only snacks and 
sweets. The recorded amount of calories was calculated afterwards with the help of standardized lists.
 
Explicit liking.
At the end of the experiment, participants were once more presented with all pictures used in the 
experimental tasks, and they were asked to rate each picture (“How much do you like this food”) using 
an 8-point Likert-scale.
Analyses
To correct for the potential effect of outlier reaction times (RTs), we calculated the median RT 
per participant, implying that the reported means are the means of medians. We adopted a 
multidimensional view with respect to data analyses, meaning that we analyzed approach responses 
separately from avoidance responses, and positive evaluations separately from negative evaluations. 
Therefore, relative scores were computed by subtracting the aggregated RTs of the trials where 
pictures of food were shown from those of the control pictures for food. Participants who scored three 
or more standard deviations below or above the mean were excluded. This resulted in 4 exclusions (2 
snacking-bothered participants, 2 controls) for the Approach-Avoidance Task and 10 for the Semantic 
Priming Task (6 snacking-bothered participants, 4 controls). Tables 1 and 2 present means and standard 
deviations for all stimulus types separately. Analyses were carried out using IBM SPSS Statistics 19.
Results
Group characteristics 
Snacking-bothered participants did not differ from control participants with respect to age, F(1, 91) = 
0.48, p = .49, BMI, F(1, 92) = 0.78, p = .38, or sex, χ2 = 2.53, p = .18. Snacking-bothered participants (M 
= 1513 calories, SD = 956) had consumed considerably more snacks and sweets during the past two 
days than controls (M = 946 calories, SD = 765), F(1, 92) = 10.16, p < .01. 
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Approach-Avoidance Task
Relative scores were calculated separately for approach and for avoidance. Positive relative scores 
indicate faster reaction times to food pictures relative to control pictures. The raw approach and 
avoidance scores are reported in Table 1. The approach and avoidance scores were analyzed in 
separate ANOVAs in line with the view that approach and avoidance do not constitute the one and 
the same motivational dimension.
Table 1. Approach-Avoidance Task. Means and Standard Deviations in Milliseconds for the Reaction Times on Snack, 
Healthy and Neutral Stimuli
Movement Stimulus Type
Snacking-bothered participants 
Mean (SD)
Control group 
Mean (SD)
Approach Snacks 728 (128) 677 (110)
Healthy 717 (112) 675 (96)
Neutral 667 (129) 615 (92)
Avoidance Snacks 729 (132) 691 (110)
Healthy 741 (144) 694 (110)
Neutral 718 (104) 702 (106)
The 2 (Food Type: healthy, unhealthy) x 2 (Group: snack-eaters, control participants) Repeated-
Measures ANOVA for the approach movement showed no significant Food Type x Group interaction, 
F(1, 88) = 0.68, p = .41, no significant Group effect, F(1, 88) = 0.30, p = .59, and no significant effect of 
Food Type, F(1, 88) = 1.67, p = .20, indicating no evidence of differing action tendencies in these trials. 
The same ANOVA for the avoidance movement likewise showed no significant Food Type x Group 
interaction, F(1, 88) = 1.01, p = .32, and no main effect of Food Type, F (1,88) = 2,43, p = .12. However, 
there was a main effect of Group, F(1, 88) = 4.44, p < .05; snacking-bothered participants were slower 
to avoid all food when compared to neutral pictures and when compared to the control group. This is 
consistent with an appetitive action tendency. The snacking-bothered participants showed evidence 
of greater appetitive action tendencies, but only in the avoidance trials.
 To find out whether this main effect was supported by a higher-order interaction effect, a 2 
(Movement: approach, avoidance) x 2 (Food Type: healthy, unhealthy) x 2 (Group: snack-eaters, 
control participants) Repeated-Measures ANOVA was conducted. This analysis revealed a main effect 
of Movement, F(1, 88) = 38.42, p < .001, a Movement x Food Type interaction, F(1, 88) = 4.08, p < .05, 
but only a marginally significant Movement x Group interaction, F(1, 88) = 3.50, p = .065. The three-
way interaction between Movement, Food Type, and Group was not significant, F(1, 88) = 1.68, p = .20. 
Furthermore, there were no main effects of Group, F(1, 88) = 1.65, p = .20, or Food Type, F(1, 88) = 0.01, 
p = .92.
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Semantic Priming Task
All incorrect responses (e.g., a “pleasant” response to an unpleasant target) were eliminated (4% of all 
responses). Relative scores were calculated separately for the positive categories and for the negative 
categories, and separately for tastiness and for self-control. This resulted in four relative scores. Positive 
relative scores indicate faster reaction times to food primes relative to control primes. The raw semantic 
priming scores are reported in Table 2. These scores were analyzed in separate ANOVAs for the positive 
and negative categories, respectively.
Table 2. Semantic Priming Task. Means and Standard Deviations in Milliseconds for the Reaction Times on Snack, 
Healthy and Neutral Stimuli
Target
Type
Target
Category
Food Type
Prime
Snacking-bothered participants 
Mean (SD)
Control group 
Mean (SD)
Tastiness Positive Snacks 599 (86) 594 (102)
Healthy 602 (94) 586 (110)
Neutral 631 (117) 617 (132)
Negative Snacks 634 (118) 604 (103)
Healthy 631 (109) 608 (113)
Neutral 644 (121) 609 (100)
Self-control Positive Snacks 628 (107) 613 (95)
Healthy 623 (110) 617 (113)
Neutral 619 (88) 626 (106)
Negative Snacks 624 (132) 598 (110)
Healthy 624 (112) 600 (114)
Neutral 634 (126) 600 (108)
The 2 (Food Type: healthy, unhealthy) x 2 (Group: snack-eaters, control participants) Repeated-
Measures ANOVA for the positive tastiness targets showed no effects for Food Type x Group, F(1, 82) 
= 1.61, p = .21, Food Type, F(1, 82) = 0.44, p = .51, or Group, F(1, 82) = 0.11, p = .74. The 2 (Food Type: 
healthy, unhealthy) x 2 (Group: snack-eaters, control participants) Repeated-Measures ANOVA for the 
negative tastiness targets also showed no Food Type x Group interaction, F(1, 82) = 0.36, p = .55, and 
no main effects for Food Type, F(1, 82) = 0.01, p = .93, or Group, F(1, 82) = 1.06, p = .31. Thus, there was 
no evidence that the groups differed in implicit tastiness evaluations. 
 For negative self-control targets, the 2 (Food Type: healthy, unhealthy) x 2 (Group: snack-eaters, 
control participants) Repeated-Measures ANOVA revealed no significant effects for Food Type x Group, 
F(1, 82) = 0.01, p = .90, Food Type, F(1, 82) = 0.68, p = .80, or Group, F(1, 82) = 1.28, p = .26, indicating 
no difference between the groups with regard to implicit semantic associations between negative 
self-control targets and food. Finally, the same ANOVA was conducted for the positive self-control 
targets. This analysis showed no significant Food Type x Group interaction, F(1, 82) = 0.61, p = .44, and 
no main effect for Food Type, F(1, 82) = 0.00, p = .99, but there was a main effect for Group, F(1, 82) 
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= 4.00, p < .05; snacking-bothered participants were slower to react to positive self-control targets 
after all food pictures, when compared to neutral pictures and when compared to the control group. 
This suggests that relative to the control participants, the snacking-bothered groups had a weaker 
semantic association between food and positive self-control (e.g., “strong”, “power”), whereas this was 
not the case for food and negative self-control (e.g., “failing”, “weak”).
 To find out whether this main effect was supported by a higher-order interaction, a 2 (Category: 
positive, negative) x 2 (Food Type: healthy, unhealthy) x 2 (Group: snack-eaters, control participants) 
Repeated-Measures ANOVA was conducted. This analysis showed a significant Category x Group 
interaction, F(1, 82) = 5.66, p < .05, but no significant effects for Category x Food Type x Group, F(1, 82) 
= 0.17, p = .68. The effects for Food Type x Group, F(1, 82) = 0.39, p = .54, Category x Food Type, F(1, 82) 
= 0.04, p = .84, Category, F(1, 82) = 0.32, p = .57, Food Type, F(1, 82) = 0.04, p = .85, and Group, F(1, 82) 
= 0.46, p = .50, were not significant. 
Explicit liking
To investigate whether the snacking-bothered participants differed from the control participants on 
explicit liking of the food stimuli that were used in the present study, we compared the groups on 
their liking-scores for healthy and unhealthy food. Snacking-bothered participants (M = 5.44, SD = 
0.96) did not differ from participants with another unwanted habit (M = 5.66, SD = 0.79) in the explicit 
evaluation (liking) healthy food, F(1, 92) = 1.55, p = .22. Also, both groups (snack-eaters: M = 5.81, SD 
= 0.98, control participants: M = 5.57, SD = 0.97) did not differ in the explicit evaluation (liking) of 
unhealthy food, F(1, 92) = 1.52, p = .22.
Correlations
Pearson correlations between implicit (Approach-Avoidance Task and Semantic Priming Task) and 
explicit measures (explicit liking) were low and ranged from -0.17 to 0.24. 
Discussion
The present study was designed to investigate implicit action tendencies and implicit and explicit 
evaluations in people who feel bothered by their habit of eating snacks, in an attempt to further our 
knowledge of the basic processes in unwanted habitual behaviour. For this purpose, an Approach-
Avoidance Task and a Semantic Priming Task were administered. The responses of the snacking-
bothered participants were compared to the responses of participants who were bothered by 
another habit. We used a multidimensional view to analyze the results, that is, we analyzed approach 
and avoidance, and positivity and negativity as separate dimensions. 
 The Approach-Avoidance Task showed that snacking-bothered participants differed significantly 
from participants with another unwanted habit with regard to their avoidance motivations. 
Snacking-bothered participants showed impaired avoidance of both healthy and unhealthy food 
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when compared to the control group. There was no difference between the groups with regard to 
the approach movement, which is in line with several recent studies regarding action tendencies 
related to alcohol (Sharbanee et al., 2012; Sharbanee, Stritzke, Jamalludin, & Wiers, 2013). The higher-
order interaction between group and movement was only marginally significant, which means 
we should be cautious when interpreting these results. Nevertheless, these findings do tentatively 
suggest that snacking-bothered participants may not necessarily approach food faster compared to 
people without this habit, but when food is already available to them, it appears to be harder for 
them to avoid it. The fact that snacking-bothered participants showed impaired avoidance of food 
corroborates previous studies conducted in the field of problematic eating research (Brignell et al., 
2009; Havermans et al, 2011; Veenstra & de Jong, 2010). It should be noted, however, that in two 
(Brignell et al., 2009; Veenstra & de Jong, 2010) of those studies, a unidimensional view on approach-
avoidance was used to analyze the findings. That is, approach and avoidance were analyzed as relative 
instead of separate dimensions. Although findings derived from both views point to an appetitive 
action tendency, a multidimensional view might be more informative, since it differentiates between 
more active approach and more passive avoidance and therefore differentiates between distinctive 
behavioural patterns. Furthermore, all three studies used a manikin task (a task in which a match-stick 
figure has to be moved towards or away from the stimuli presented on the computer screen with 
the use of the arrows on a keyboard) to assess action tendencies, not allowing a direct comparison 
with the present data. While the manikin task makes use of rather symbolic approach and avoidance 
movements by moving a manikin on a screen using the keyboard, the Approach-Avoidance Tasks 
assesses action tendencies using a closer simulation to actual movements (pushing versus pulling) 
executed with a joystick. The Approach-Avoidance Task might therefore give a more ecologically valid 
assessment of action tendencies.
 Research findings with regard to implicit evaluations of food by people suffering from eating 
problems have been highly inconclusive so far. Contrary to our expectations, snacking-bothered 
participants showed equally strong associations between positive and negative taste targets and 
food as participants with another unwanted habit. While most previous research had used general 
positive and negative prime words that were unrelated to food to investigate implicit evaluations 
of food, we had decided to use words that are more unambiguously related to the evaluation of 
food, and therefore likely to be more relevant to the participants in the present context. On the 
explicit rating tasks a similar result was found; both groups did not differ significantly with regard to 
their ratings of healthy and unhealthy food. Snacking-bothered participants and participants with 
another unwanted habit did differ on their associations between self-control targets and food stimuli, 
however. Snacking-bothered participants demonstrated a weaker association between positive self-
control targets and food than participants with another unwanted habit. A corresponding pattern 
was found for negative targets (snacking-bothered participants showed a stronger association 
between negative self-control targets and food than participants with another unwanted habit), but 
this difference was not statistically significant. 
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 Correlations between the results from implicit and explicit tasks were low. These low correlations 
corroborate with low correlations that are generally found when the scores of implicit and explicit 
measures are compared. The reasons are unclear. The differences in measurement methods (e.g., RTs 
versus self-report) are likely to be responsible, but also with regard to content implicit and explicit 
evaluations appear conceptually quite different (see also Hofmann, Gawronski, Gschwender, Le, & 
Schmitt, 2005). 
 Together, the results show that action tendencies were found to be in line with self-reported 
unwanted snacking behaviour, whereas evaluations – implicit as well as explicit – were not. Our results 
suggest that snacking-bothered participants were poorer in avoiding food, although they did not 
associate the food more with tastiness. Nor did they explicitly rate the food to be more tasty. They did, 
however, show a weaker association between food and positive self-control than control participants. 
Food does not seem to be evaluated more negatively with respect to its taste; that is, despite the fact 
that the snacking-bothered participants view their snacking behaviour as an unwanted habit, sweets 
and snacks are still evaluated as tasty. Instead, in the snacking-bothered group, food is associated with 
less positive feelings of self-control. 
 A possible explanation for the finding that implicit action tendencies were in line with actual 
behaviour but implicit food evaluations were not, might be found in Berridge’s incentive-sensitization 
model of food (1996). This model is an extension of the incentive-sensitization model of drug addiction 
(Robinson & Berridge, 1993) and specifically focuses on rewarding aspects of food. According to this 
model for food reward, motivational processes associated with implicit action tendencies, called 
‘wanting’ in the model, might better account for the difficulties that overeaters experience while 
regulating their food intake, than the affective system associated with the evaluations of food, called 
‘liking’ in the model. Wanting and liking are believed to have separate neural substrates and can be 
measured separately. ‘Wanting’ comprises appetite/incentive motivation: Food cues are desirable, 
grab attention, and induce approach tendencies. ‘Liking’ refers to palatability/pleasure gained from 
food: Food cues might be liked more by overeaters. Wanting and liking generally go together, but in 
unwanted habits and in addictions, wanting and liking tend to diverge over time. While the substance 
(for example, drugs, alcohol, or cigarettes, but also food) gradually loses its appealing character 
(liking), craving (wanting) increases due to incentive salience. Wanting therefore is thought to better 
characterize problematic behaviour than liking. Drug craving in addiction is likely more intense than 
food craving in habitual snacking, due to direct neural sensitization in dopamine-related systems 
caused by psychostimulant drugs, but Berridge (1996) argues that the systems are quite similar. 
 It is important to note that our tastiness words appear conceptually very similar to Berridge’s (1996) 
concept of liking, whereas our self-control words might be only loosely related to liking. Therefore, our 
findings only tentatively suggest that wanting and liking appear not to converge in unwanted habits. 
The data do not convincingly show that wanting and liking diverge. Furthermore, one should keep 
in mind that wanting relates to more processes than just action tendencies, and liking refers to all 
positive evaluations, not only to the positive evaluations we measured. 
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 Our results furthermore suggest that treatment interventions in people with unwanted snacking 
behaviour should be targeted at action tendencies rather than at implicit evaluations. Previous 
research has indeed shown that training of action tendencies is possible and that it has a positive 
effect on relapse rates; Wiers, Eberl, Rinck, Becker, and Lindenmeyer (2011) trained a group of alcoholic 
patients using the Approach-Avoidance Task before they received standard treatment. During this 
training, consisting of four fifteen-minute sessions, patients had to avoid alcohol-related stimuli and 
approach non alcohol-related stimuli. Treatment results of these patients were compared to those of 
a control group who had received a placebo training. One year after the training, the trained group 
showed 13% less relapse than the control group. These effects were replicated by Eberl et al. (2013).
 A few limitations should be addressed. First of all, we included a broad range of food types (e.g., 
chocolate, French fries, hamburgers, sweets versus oranges, bananas, granola, lettuce) in order to make 
sure there were enough foods that appealed to every participant. Both sweet foods and salty foods 
were included. However, effects might have been larger when stimuli had been applied that had 
been tailored to the food preferences of the participants. That was not the case in the present study. 
No differences were found between unhealthy and healthy food. The reason might be that all pictures 
used in the present study were made as appealing as possible. As a result, the healthy food pictures 
looked highly attractive as well (and were rated as equally attractive as the unhealthy food pictures as 
was shown by the explicit ratings). Future research might consider using only unhealthy food stimuli or 
more neutral-looking pictures. Furthermore, our group of snacking-bothered participants, in contrast 
to the external and restraint eaters from previous studies, may have difficulties avoiding different kinds 
of food. We selected our group on the basis of a short screening which likely may have resulted in a 
more heterogeneous group of participants than those in the studies reviewed in the introduction. 
 Additionally, the order of the experimental tasks was fixed in this study; participants always started 
with the Approach-Avoidance Task, followed by the Semantic Priming Task. The results of the priming 
task might have been larger when counterbalancing the order of the tasks. However, if the priming 
task did suffer from always being the second task, this effect is likely to be small, since we found 
significant effects with regard to the self-control targets. 
 In conclusion, relative to control participants, snack-eaters who feel bothered by their habit of 
eating snacks seem to show impaired avoidance of food stimuli, but may not differ on tastiness 
evaluations of food. Instead, snack-eaters do seem to show less positive implicit self-control 
evaluations with food stimuli. Our findings indicate that motivational processes appear to be more 
important in explaining problematic snacking behaviour than affective processes. 
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Abstract
Being overweight is related to many negative health effects. The general aim of this study was to 
systematically investigate automatic, or implicit, processes in relation to Body Mass Index (BMI) to 
advance our understanding of implicit processes that are associated with being overweight. We 
investigated three different implicit processes in relation to Body Mass Index in an unselected student 
sample: approach-avoidance action tendencies towards snack foods (Approach-Avoidance Task), 
approach-avoidance associations (approach-avoidance Single-Target IAT), and affective associations 
with snack foods (positive-negative Single-Target IAT). BMI was associated with impaired avoidance 
of sweet snack foods on the Approach-Avoidance Task. That is, participants with higher BMI scores 
had more difficulty to avoid sweet snack foods. However, such a correlation was not found for salty 
snack foods. Furthermore, as shown by both Single-Target IATs, there was no significant relation 
between BMI on the one hand and approach-avoidance associations and positive-negative affective 
associations on the other hand. BMI did show a positive correlation with errors made on all tasks. The 
results found on the Approach-Avoidance Task suggest that not increased approach of snacks, but 
impaired avoidance of snacks, might be related to overweight. However, more research is needed to 
further disentangle these findings. 
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The prevalence of overweight and obesity among adults increased during the last decades of the 20th 
century: In 2009 and 2010, approximately 35% of the American adult population was obese (Ogden, 
Carroll, Kit, & Flegal, 2012). Obesity is associated with various health risks, such as hypertension, type 
2 diabetes, coronary heart disease, and asthma (Stommel & Schoenborn, 2010). Although the global 
population’s life expectancy has increased during the past decades, the obesity epidemic and its 
associated negative health effects are expected to stop this increase (Olhansky et al., 2005). 
 Losing weight seems a logical solution to prevent obesity-related health risks. However, research 
has shown that dieting is rather ineffective: One to two thirds of dieters actually gain weight as a 
result of dieting (Mann et al., 2007). The discouraging results of dieting can be explained by the 
incompatibility of two goals: weight control versus eating enjoyment (Stroebe, van Koningsbruggen, 
Papies, & Aarts, 2012). Stroebe and colleagues showed that only for a small group of dieters, food cues 
become associated with the weight control goal (likely as a result of previous successful self-control 
attempts). For most dieters, however, being presented with food cues leads to an activation of the 
eating enjoyment goal and an inhibition of the weight control goal. As a consequence, these dieters 
often fail to restrain themselves from food, and indulge themselves with exactly the kind of foods they 
try to avoid. 
 Implicit action tendencies may trigger this indulgence. Veenstra and de Jong (2010), for 
example, found a relatively strong approach tendency in restrained eaters using a manikin task (De 
Houwer, Crombez, Baeyens, & Hermans, 2001). During this computer task, participants had to move 
a manikin figure towards or away from high-fat food, low-fat food, and neutral pictures. Here, the 
former movement represents a symbolic approach response, and the latter movement a symbolic 
avoidance response. Restrained eaters were generally faster to move the manikin towards food, and 
thus exhibited an approach bias for high-fat and low-fat food pictures compared to neutral pictures. 
Similar results have been obtained in other types of problematic eating. For example, external eaters, 
i.e., people who eat in response to external food cues, such as sight and smell (Van Strien, Frijters, 
Bergers, & Defares, 1986), also showed an implicit approach tendency towards high-fat and low-fat 
food on a manikin task (Brignell, Griffiths, Bradley, & Mogg, 2009). In a study by Havermans, Giesen, 
Houben, and Jansen (2011), again, a manikin task was employed in a sample of overweight individuals. 
Stimuli consisted of high-fat and low-fat food as well as neutral pictures. In contrast to the studies by 
Veenstra and de Jong, and Brignell and colleagues, who both looked at approach and avoidance 
as the opposite sides of the same dimension by using difference scores, Havermans et al. looked at 
approach and avoidance as separate components. Results showed that overweight men (but not 
women) were slower to avoid food-related stimuli than neutral stimuli, i.e., they showed impaired 
avoidance of food stimuli. Given these findings, it thus seems that food-related action tendencies can 
manifest themselves as either faster food approach or as slower food avoidance. 
 Problematic eating seems to be related to other implicit cognitive processes such as implicit 
evaluations or affective associations with food as well. However, findings are inconsistent. Several 
studies, using tasks such as the Extrinsic Affective Simon Task (EAST; De Houwer, 2003), the Implicit 
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Association Test (IAT; Greenwald, McGhee, & Schwartz, 1998), or the Affective Priming Task (APT; 
Fazio, Sanbonmatsu, Powell, & Kardes, 1986) showed that people with problematic eating behaviour 
showed more positive affective associations with high-fat food than did controls (e.g., Craeynest et 
al., 2005; Hoefling & Strack, 2008), but other studies failed to support these findings (e.g., Craeynest, 
Crombez, Haerens, & De Bourdeaudhuij, 2007), or even reported a negative affective association 
with high-fat food (e.g., Papies, Stroebe, & Aarts, 2007; Roefs & Jansen, 2002). Furthermore, there are 
relatively few studies that investigated implicit affective associations in overweight people. Employing 
a personalized version (Olson & Fazio, 2004) of the IAT, Craeynest and colleagues (2007) found that 
overweight adolescents did not differ from lean peers with regard to implicit affective associations 
with food; both groups implicitly preferred healthy food over unhealthy food. Roefs and Jansen (2002), 
on the other hand, found that obese people showed a significantly stronger negative implicit affective 
association with high-fat food than normal-weight controls. 
 Taken together, so far findings regarding implicit processes that are associated with problematic 
eating, and especially with being overweight, have been scarce and inconsistent. Since being 
overweight is related to many negative health effects, it is of crucial importance to advance our 
understanding of implicit processes that are associated with being overweight. Therefore, the general 
aim of this study was to systematically investigate implicit processes in relation to Body Mass Index 
(BMI) to achieve a more complete picture of the implicit processes associated with being overweight, 
and to extend the findings in the literature. The present study investigated implicit processes in an 
unselected student sample with a wide range of BMI scores. More specifically, we examined three 
different implicit processes: approach-avoidance tendencies, approach-avoidance associations, and 
positive-negative affective associations.
 In previous studies, approach-avoidance tendencies have been assessed with the manikin task 
(De Houwer et al., 2001). In this study, we used an Approach-Avoidance Task (approach-avoidance 
action tendencies; Rinck & Becker, 2007). While the manikin task makes use of rather symbolic 
approach and avoidance movements (by moving a manikin on the screen), the Approach-Avoidance 
Task conceptualizes approach and avoidance tendencies as actual motor movements (pushing versus 
pulling) executed with a joystick, which appears more ecologically valid. In addition, a Single-Target 
IAT (Wigboldus, Holland, & van Knippenberg, 2005; cf. Karpinski & Steinman, 2006) was used to assess 
approach-avoidance associations, and another one to assess positive-negative affective associations 
with food. This way, both approach-avoidance and positive-negative associations were measured 
with the same task, permitting direct comparisons. Moreover, while tasks used in the studies reviewed 
above, such as the IAT (Greenwald, McGhee, & Schwartz, 1998) or the EAST (De Houwer, 2003) assess 
relative associations with stimuli (for example, high-fat and low-fat food), the Single-Target IAT is 
designed to assess the associations with a single stimulus category without the need for a second 
category. Having to distinguish between high-fat and low-fat food, for example, might prime the 
participant with a dieting goal, which might not have been present beforehand (see Houben, Roefs, 
& Jansen, 2010). To make our results more unambiguously interpretable, we therefore decided to 
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use the Single-Target IAT instead of the IAT, and only used stimuli related to high-fat food. We used a 
similar rationale for the Approach-Avoidance Task; only pictures of high-fat food were used and were 
compared to neutral non-food-related pictures. Previous research used pictures of high-fat and low-
fat food and compared those to neutral pictures. 
 In line with Havermans et al. (2011), we expected more impaired avoidance of snack foods 
in heavier participants. That is, we expected BMI to correlate negatively with avoidance action 
tendencies, as well as with avoidance associations and negative affective associations. Since people 
can vary greatly in their preference of sweet versus salty food, we additionally explored correlations 
between BMI on the one hand and action tendencies and approach-avoidance and positive-negative 
associations on the other hand, separated by food preference.
 
Methods
Participants
Eighty-three students of Radboud University Nijmegen, the Netherlands, volunteered to participate in 
the study (86.7% were women). Participants had an average BMI of 22.5 (SD = 3.6, range 16.5 – 35.4). 
Participants signed informed consent before the experiment started.
Materials and procedure
To make sure we would be able to elicit food-related implicit processes, participants were only 
tested in the afternoon and were asked not to eat for two hours before participating in the study. 
Additionally, before completing the computer tasks, participants had to perform a taste test to 
increase their appetite for the stimuli shown in the tasks. In this taste test, participants had to sample 
and rate 3 small pieces of potato chips and 3 small pieces of chocolate candy. Stimuli used in all tasks 
also consisted of an equal amount of sweet and salty snacks, since individuals can vary greatly in their 
preference of these two types of snacks.
Approach-Avoidance Task.
Participants started with the Approach-Avoidance Task (AAT; Rinck & Becker, 2007) which was used 
to measure approach-avoidance action tendencies. In this task, participants reacted to pictures 
presented on the computer screen by approaching and avoiding them using a joystick. Pictures were 
approached by pulling the joystick, whereas they were avoided by pushing the joystick. The joystick 
was positioned in front of the computer screen, tightly fastened to the table. A task-irrelevant feature 
was used; participants did not react to the pictures’ contents but to the pictures’ tilt. Pictures tilted 
to the left had to be pushed, whereas pictures tilted to the right had to be pulled. Each trial had to 
be initiated by pressing a button on the joystick with the index finger. Each trial started with the 
presentation of a single picture in medium size. Participants then had to decide as quickly as possible 
whether to push or pull the joystick in response to that picture. A zoom function was installed in such 
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a way that pictures increased in size when pulling the joystick and decreased when pushing it. This 
zoom function increases and disambiguates the visual impression of approach and avoidance. The 
picture did not disappear from the screen until the joystick was pushed or pulled approximately 30 
degrees into the correct direction. 
 The AAT included three categories of pictures: sweet snacks (i.e., chocolate, cake, marshmallows, 
and cookies), salty snacks (i.e., potato chips, nuts, pizzas, and fried snacks), and control pictures (i.e., 
office supplies: paperclips, pencils, staplers, and hole punchers). For every picture category, two 
different pictures were presented, e.g., two different kinds of chocolates, two different kinds of nuts, 
two different kinds of staplers, etc. Each snack picture (i.e., sweet and salty) was shown 4 times (4 x 
2 snack types = 8), and each office supply picture was shown 8 times, so there were as many food-
related as non-food-related trials. All pictures were pushed and pulled 50% of the time. After 10 
practice trials, the task started with 128 measurement trials. Participants were allowed to take a short 
break after 64 trials.
 The Approach-Avoidance Task showed good reliability in this sample. Cronbach’s α was calculated 
separately for all possible combinations between movements and stimuli types (for example approach 
of sweet snacks), and it ranged from .81 to .90. 
Single-Target IAT.
After the AAT, two Single-Target IATs (ST-IAT; Wigboldus et al., 2005; cf. Karpinski & Steinman, 2006) 
were administered to assess participants’ associations with food stimuli. The first ST-IAT assessed 
approach-avoidance associations with food, whereas the second one assessed positive-negative 
affective associations with food stimuli. The order of the keys with which food was paired first was 
counterbalanced; half of the participants started to pair food approach/positive whereas the other 
half started to pair food with avoidance/negative. As completing two ST-IATs consecutively might 
diminish effects in the second ST-IAT (Bluemke & Friese, 2008), participants carried out an unrelated 
letter rating task in between. Attributes consisted of four positive and four negative words (“nice”, 
“pleasant”, “bad”, “unpleasant”), and four approach- and avoidance-related words (“touching”, 
“grabbing”, “leaving”, “ignoring”). Except for these attributes, the approach-avoidance ST-IAT and the 
positive-negative ST-IAT were identical. The approach-avoidance ST-IAT will be used as an example in 
the remainder of this paragraph, but everything below applies to the positive-negative ST-IAT as well. 
As proposed by Wigboldus et al. (2005), each ST-IAT consisted of a sequence of five blocks: (a) attribute 
categorization practice, (b) target categorization practice, (c) first combined block, (d) reversed target 
categorization practice, and (e) reversed combined block. During the attribute categorization practice 
block including 16 trials, participants categorized the affective word stimuli (each word had to be 
categorized twice). Participants were asked to press the key “A” in response to approach words, and 
the key “6” on the numeric part of the keyboard in response to avoidance words. The following target 
categorization practice block included 8 trials. Here, every target word was shown once. The third block 
consisted of 32 trials, and was the first combined block, in which both the attributes and the targets 
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were presented. For half the participants, this block consisted of compatible trials, that is, food words 
were categorized with the same button as approach words. For the other half, this block consisted 
of incompatible trials, such that food words and avoidance words required the same response. In 
the fourth block, i.e., the reversed target categorization practice, the key assignment for the targets 
changed. This block again included 8 trials. Finally, during the reversed combined block including 32 
trials, attributes and targets were again both presented. The participants who were presented with 
compatible trials in the first combined block were now presented with incompatible trials in this 
block, and vice versa. Four sweet and four salty targets were presented. These targets represented the 
food categories shown during the AAT.
 Both Single-Target IATs showed low reliability in this sample. Cronbach’s α was calculated 
separately for both ST-IATs, and separately for all possible combinations between block type and 
stimuli type, and ranged from .12 to .58. 
Rating task.
At the end of the experiment, participants were presented with all pictures used in the AAT. They were 
asked to rate each picture (“How much do you like this food?”) using a 5-point Likert-scale ranging 
from 0 (“not at all”) to 4 (“very much”). Reliability of the sweet snack scores was good (α = .76), whereas 
reliability of the salty snack scores was low to moderate (α = .59).
Results
Approach-Avoidance Task
To correct for the potential effect of outliers, medians were analyzed. Hence, the means shown in 
Table 1 represent means of medians. Trials with extreme reaction times (< 300 ms or > 2000 ms) 
were removed before aggregating the data (1.6%). Also, participants who made errors on more than 
15% of trials (n = 4) were excluded from all further analyses. Data of one participant were lost due 
to technical issues. Relative scores were computed by subtracting RTs of sweet and salty snack food 
pictures from RTs of control pictures. This was done twice, once for approached pictures and once for 
avoided pictures. As such, higher scores for approached pictures represent an approach bias for food 
compared to control pictures, whereas higher scores for avoided pictures represent an avoidance bias 
for food pictures compared to control pictures. Again, this was done once for sweet and once for salty 
pictures. This resulted in four different variables: approach of sweet snacks, avoidance of sweet snacks, 
approach of salty snacks, and avoidance of salty snacks. Means and standard deviations are reported 
in Table 1.
 To investigate whether BMI is positively associated with approach of snack food, and/or negatively 
associated with avoidance of snack food, a 2 (Movement Type: approach, avoidance) x 2 (Snack Type: 
sweet, salty) Repeated-Measures ANCOVA with BMI as covariate revealed a significant main effect 
of Snack Type, F(1, 76) = 4.90, p < .05, eta2 = .06, a significant Snack Type x BMI interaction, F(1, 76) = 
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4.08, p < .05, eta2 = .05, and a significant Movement Type x Snack Type interaction, F(1, 76) = 9.31, p < 
.01, eta2 = .11. There were no significant effects of Movement Type, F(1, 76) = 0.95, p = .33, eta2 = .01; 
BMI, F(1, 76) = 0.28, p = .60, eta2 = .00; or Movement Type x BMI, F(1, 76) = 2.24, p = .14, eta2 = .03. Most 
importantly, the three-way interaction between Movement Type, Snack Type and BMI was significant, 
F(1, 76) = 9.63, p < .01, eta2 = .11. To further explore this interaction, two separate ANCOVAs were 
conducted, one for approached pictures and one for avoided pictures. This is in line with looking at 
the results in a multidimensional view, following the results found by Havermans et al. (2011).
 First, we looked at the approach movement: The 2 (Snack Type: sweet, salty) x BMI Repeated-
Measures ANCOVA for approach showed no significant effect of Snack Type, F(1, 76) = 0.11, p = .74, 
eta2 = .00; BMI, F(1, 76 = 1.78, p = .19, eta2 = .02; or Snack Type x BMI, F(1, 76) = 0.28, p = .60, eta2 = .00. 
Secondly, we performed the same analysis for the avoidance movement: The 2 (Snack Type: sweet, 
salty) x BMI Repeated-Measures ANCOVA for avoidance did show a significant main effect for Snack 
Type, F(1, 76) = 11.84, p < .001, eta2 = .14, but not for BMI, F(1, 76) = 0.51, p = .48, eta2 = .00. The Snack 
Type x BMI interaction was significant, F(1, 76) = 11.13, p < .001, eta2 = .13. This analysis was followed 
up by Univariate ANCOVAs for sweet and salty snacks, which showed that BMI was only associated 
with avoidance of sweet snacks, F(1, 76) = 9.2, p < .01, eta2 = .11, but not with avoidance of salty snacks, 
F(1, 76) = 2.57, p = .11, eta2 = .03. Since BMI correlated significantly and negatively with avoidance 
of sweet snacks, r = -.33, p < .01, but not significantly with avoidance of salty snacks, r = .18, p = .11, 
this suggests that people with a higher BMI had more difficulty avoiding sweet snacks, that is, they 
showed impaired avoidance of sweet snacks.
Table 1. Approach-Avoidance Task: Means and Standard Deviations for the Reaction Time Differences (Neutral – Sweet 
and Neutral – Salty) in Milliseconds
Movement Type Food Type Mean (SD)
Approach Sweet 20 (77)
Salty 9 (69)
Avoidance Sweet -9 (68)
Salty -19 (77)
Single-Target IATs
Again, medians were analyzed instead of means. Incorrect responses (approach-avoidance ST-IAT: 
5.3%; positive-negative ST-IAT: 8.2%) and trials with extreme (< 300 ms or > 2000 ms) RTs (approach-
avoidance ST-IAT: 2.8%; positive-negative ST-IAT: 0.8%) were removed before aggregating the data. 
Participants who made errors on more than 15% of all trials were excluded from analyses (approach-
avoidance ST-IAT: n = 12; positive-negative ST-IAT: n = 1). Only trials that presented target stimuli 
were used for analyses. Separate analyses were performed for the approach-avoidance ST-IAT and the 
positive-negative ST-IAT. Means and standard deviations are presented in Table 2.
The attraction of sugar: an association between body mass index and impaired avoidance of sweet snacks
3
47
Approach-avoidance.
The 2 (Compatibility: compatible, incompatible) x 2 (Snack Type: sweet, salty) Repeated-Measures 
ANCOVA with BMI as covariate revealed no significant main or interaction effects: maximum F(1, 69) 
= 2.29, p = .14, eta2 = .03. Correlations between BMI and ST-IAT scores were low and ranged from -.03 
to .13 (all ps > .10).
Positive-negative.
The 2 (Compatibility: compatible, incompatible) x 2 (Snack Type: sweet, salty) Repeated-Measures 
ANCOVA with BMI as covariate only showed a significant main effect for Compatibility, F(1, 80) = 6.36, 
p < .05, eta2 = .07. There were no other significant effects: maximum F(1, 80) = 2.16, p = .15, eta2 = .03. 
Correlations between BMI and ST-IAT scores were low and ranged from -.13 to .09 (all ps > .10). 
Table 2. Single-Target IATs: Means and Standard Deviations for the Reaction Times on the Target Stimuli in Compatible 
and Incompatible Trials in Milliseconds
ST-IAT Type Food Type Mean (SD)
Approach-avoidance Compatible Sweet 604 (97)
Salty 632 (113)
Incompatible Sweet 663 (160)
Salty 706 (179)
Positive-negative Compatible Sweet 575 (101)
Salty 593 (117)
Incompatible Sweet 674 (125)
Salty 668 (144)
Error rates
Since, overall, error rates were quite high, Pearson correlations were calculated between error rates on 
all tasks and BMI. All correlations were positive and significant (AAT: r = .29, p < .01; ST-IAT approach-
avoidance: r = .28, p < .05; ST-IAT positive-negative: r = .24, p < .05). This shows that people with higher 
BMI scores made more errors on the tasks.
Rating Task
Liking ratings of both sweet (t = 29.4, p < .001) and salty (t = 29.8, p < .001) snacks were significantly 
larger than zero, meaning that all snacks were evaluated positively. Liking ratings of sweet (total score: 
M
 
= 18.7 SD = 5.8) and salty snacks (total score: M =19.7, SD = 4.5) did not differ significantly, t = 
1.4, p = .16. To investigate the association between rating scores and BMI, Pearson correlations were 
calculated between BMI and total rating scores of sweet and salty snacks. Both the correlations for 
BMI and sweet snacks, r = -.06, p = .59, and BMI and salty snacks, r = -.13, p = .26, were not significant. 
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Exploratory analyses: food preference
Thirty-six participants preferred sweet snacks over salty snacks, whereas 39 participants preferred 
salty snacks over sweet snacks. Eight participants liked both types of snacks equally. For exploratory 
reasons, all analyses were carried out separately for those participants who preferred sweet snacks 
over salty snacks and vice versa. The pattern of results stayed exactly the same, but only for those 
participants who preferred sweet snacks over salty snacks. For the participants who preferred salty 
snacks over sweet snacks, results were non-significant. For reasons of conciseness, results of these 
split group analyses are not presented here, but an overview of the results are reported in Appendix A. 
Correlations
To investigate associations between the explicit and implicit processes measured in this study, 
correlations between the rating task (explicit) on the one hand and the AAT and approach-avoidance 
and positive-negative ST-IATs (implicit) on the other hand were calculated. Results showed that 
correlations were low and ranged from -.13 to .14 (all ps > .10). 
Discussion
The aim of this study was to systematically investigate automatic or implicit processes in relation to 
BMI. More specifically, the present study was designed to investigate the association between BMI 
on the one hand, and approach-avoidance tendencies towards food (Approach-Avoidance Task; 
AAT), approach-avoidance associations (approach-avoidance Single-Target IAT; ST-IAT) and affective 
associations with food (positive-negative ST-IAT), on the other hand. The food stimuli that we used 
were pictures and words representing sweet and salty snack foods. We adopted a multidimensional 
view when looking at the results. That is, while most previous studies view approach and avoidance, 
as well as positivity and negativity as opposites of the same dimension, we analyzed approach and 
avoidance as well as positivity and negativity as separate dimensions. 
 In line with the literature (e.g., Brignell et al. 2009; Havermans et al., 2011; Veenstra & de Jong, 2011), 
results of the AAT showed that BMI was associated negatively with avoidance of sweet snack foods. In 
other words, people with higher BMI scores showed more difficulty with avoidance of, i.e., ‘impaired 
avoidance’ of sweet snacks. However, this was not the case for salty snacks. When splitting our sample 
into two groups (i.e., one group of participants who preferred sweet snack foods over salty snack 
foods and the other group of participants who preferred salty snack foods over sweet snack foods) 
the result pattern remained the same, but only for the participants who preferred sweet snack foods. 
For participants who preffered salty snack foods, results were non-significant. These results might be 
explained by the fact that while sweet snacks are usually consumed throughout the entire day by 
most people, salty snacks might be consumed more often in the evening. As a result, associations 
with sweet snacks might have been more easily activated by the AAT, because testing occurred in the 
afternoon. 
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 To our knowledge, so far Havermans and colleagues were the only ones who investigated 
automatic action tendencies in an overweight sample. They also found impaired avoidance of food 
(high-fat and low-fat food), but only in male participants. In our study, we used a sample consisting 
of both males and females. Although we did not have enough male participants (n = 10) to run the 
analyses on males separately, our results did not change when we removed all male participants from 
our sample. Two additional differences between our and Havermans’ et al. study have to be mentioned. 
First, Havermans et al. used a combined set of high-fat and low-fat food pictures, which might have 
primed participants with a dieting goal. To ensure that this dieting goal would not interfere with 
our testing, we compared only high-fat food pictures with neutral pictures. Furthermore, we used 
an Approach-Avoidance Task, whereas Havermans et al. used a manikin task. The latter task makes 
use of rather symbolic approach and avoidance movements, whereas the Approach-Avoidance 
Task appears more ecologically valid, because approach and avoidance are measured by real hand 
movements executed with a joystick.
 The negative correlation between BMI and sweet snack foods tentatively suggests that not 
increased approach tendencies, but impaired avoidance tendencies might explain problematic eating 
behaviour. This may be an important distinction, because it suggests that people who are overweight 
do not have a problem with approaching food too eagerly, but rather with refraining from food once 
they have yielded to it. For obese people, it might therefore be especially difficult to regulate their 
food intake in an environment where food is abundant. 
 The ST-IATs, used to assess approach-avoidance and positive-negative associations, did not show 
any association with BMI in any way. Both approach-avoidance associations and positive-negative 
affective associations were unrelated to BMI. We found that the reliability of the ST-IATs in this study was 
very low, which might be the most straightforward explanation for the lack of correlations. Participants 
found the approach-avoidance ST-IAT particularly difficult, as shown by the high error rates; twelve 
participants made errors on more than 15% of the trials. It is therefore unclear how these results relate 
to the literature. Error rates of all tasks, including the ST-IATs, did show positive correlations with BMI. 
The reason for this might be that people with higher BMI scores are more ambivalent with regard to 
food and as a result found the tasks more difficult. As already indicated in the introduction, previous 
research targeting positive-negative food associations shows inconsistent results. Most studies 
compared high-fat food directly to low-fat food. Only Houben et al. (2010) used a positive-negative 
ST-IAT similar to ours, using high-fat food as a target, to investigate affective associations in restrained 
eaters. They found that restrained eaters had a more positive implicit evaluation of high-fat foods. To 
our knowledge, no studies have yet looked at approach-avoidance associations in relation to BMI/
overweight or problematic eating behaviour other than restraint eating, using a ST-IAT. Hence, future 
research should look into this. Future research might also benefit from investigating the association 
between action tendencies, associations, and attentional biases, since several studies have found a 
link between attention to food and being overweight (e.g., Castellanos et al., 2009; Werthmann et al., 
2011; Yokum, Ng, & Stice, 2011).
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 Results of the explicit ratings task showed that all food pictures were moderately positively 
evaluated, and that liking ratings of sweet and salty snacks did not differ significantly. Correlations 
between this explicit rating task on the one hand and the implicit tasks on the other hand were 
generally low. This is in line with low correlations between implicit and explicit measures that 
are generally found in the literature. The low correlations could be explained by differences in 
measurement methods (e.g., RTs versus self-report), but also by the fact that implicit and explicit 
evaluations appear conceptually quite different (see also Hofmann, Gawronski, Gschwender, Le, & 
Schmitt, 2005). 
 Several limitations of the present study should be addressed. First of all, we only used a limited 
range of food types in this study. Although we did present participants with both sweet and salty 
snacks, we only used four examples of each, which might not have sufficiently matched the individual 
participant’s preferences. Indeed, in the explicit liking task it was found that the food types we used 
in our study were not extremely positively evaluated. Hence, the results from our study might have 
been stronger if we had used stimuli tailored to participants’ individual preferences. Another limitation 
is that our sample consisted mostly of female participants, which means that our results do not 
necessarily apply to males. Lastly, the order of the tasks was not counterbalanced, which might have 
decreased our chances of finding results on the ST-IATs.
 This study replicated and extended the existing findings in the literature concerning approach-
avoidance action tendencies. We found that BMI was associated with impaired avoidance of sweet 
snack foods; participants with a higher BMI showed more difficulty to avoid sweet snacks. We did not 
find any significant relationship between BMI on the one hand and approach-avoidance associations 
or positive-negative affective associations on the other hand. Reliability of the ST-IATs was very 
low, however, which may explain the absence of statistically significant findings in regard to ST-IAT. 
Although certainly more research is needed, we tentatively conclude that with respect to implicit 
cognitive processes, it is not an increased approach tendency, but rather an impaired avoidance 
tendency that seems to be related to overweight. 
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Appendix A 
Results separated for snack preference: sweet versus salty
Task Group Analysis Effect F (p-value)
Approach-
Avoidance 
Task
 
  
 
Combined 2 (Movement Type: 
approach, avoidance) x 2 
(Snack Type: sweet, salty) 
x BMI
Snack Type 4.90 (<.05)
Movement Type 0.95 (.14)
BMI 0.28 (.60)
Snack Type x BMI 9.31 (<.01)
Movement Type x BMI 2.24 (<.01)
Snack Type x Movement Type x BMI 9.63 (<.01)
Approach: 2 (Snack Type: 
sweet, salty) x BMI 
Snack Type 0.11(.74)
BMI 1.78 (.19)
Snack Type x BMI 0.28 (.60)
Avoidance: 2 (Snack Type: 
sweet, salty) x BMI
Snack Type 11.84 (<.01)
BMI 0.51 (.48)
Snack Type x BMI 11.13 (<.01)
Avoidance: sweet BMI 9.20 (<.01)
Avoidance: salty BMI 2.57 (.11)
Single-Target 
IAT approach-
avoidance
2 (Compatibilty: compatible, 
incompatible) x 2 (Snack 
Type: sweet, salty) x BMI
Snack Type 0.21 (.65)
Compatibility 0.37 (.55)
BMI 0.20 (.66)
Snack Type x Compatibility 1.98 (.16)
Snack Type x BMI 0.00 (.99)
Snack Type x Compatibility x BMI 2.29 (.14)
Single-Target 
IAT positive-
negative
2 (Compatibilty: compatible, 
incompatible) x 2 (Snack 
Type: sweet, salty) x BMI
Snack Type 0.72 (.40)
Compatibility 6.36 (<.05)
BMI 0.03 (.86)
Snack Type x Compatibility 0.94 (.34)
Snack Type x BMI 0.56 (.46)
Snack Type x Compatibility x BMI 1.39 (.24)
Approach-
Avoidance 
Task
Sweet 
preference
2 (Movement Type: 
approach, avoidance) x 2 
(Snack Type: sweet, salty) 
x BMI
Snack Type 2.10 (0.16)
Movement Type 9.11 (<.01)
BMI 0.29 (.60)
Snack Type x BMI 1.86 (.18)
Movement Type x BMI 13.11 (<.01)
Snack Type x Movement Type x BMI 9.36 (<.01)
Approach: 2 (Snack Type: 
sweet, salty) x BMI
Snack Type 0.85 (.36)
BMI 5.70 (<.05)
Snack type x BMI 0.95 (.34)
Avoidance: 2 (Snack Type: 
sweet, salty) x BMI
Snack Type 7.47 (<.05)
BMI 2.45 (.13)
Snack Type x BMI 7.04 (<.05)
Avoidance: sweet BMI 11.23 (<.01)
Avoidance: salty BMI 1.05 (.31)
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Results separated for snack preference: sweet versus salty (Continued)
Task Group Analysis Effect F (p-value)
Single-Target 
IAT approach-
avoidance 
Sweet 
preference
2 (Compatibility: compatible, 
incompatible) x 2 (Snack 
Type: sweet, salty) x BMI
Snack Type 0.00 (.96)
Compatibility 0.02 (.88)
BMI 0.23 (.63)
Snack Type x Compatibility 1.09 (.31)
Snack Type x BMI 0.17 (.68)
Snack Type x Compatibility x BMI 2.31 (.14)
Single-Target 
IAT positive-
negative 
2 (Compatibility: compatible, 
incompatible) x 2 (Snack 
Type: sweet, salty) x BMI
Snack Type 0.18 (.68)
Compatibility 1.30 (.26)
BMI 0.34 (.57)
Snack Type x Compatibility 0.67 (.42)
Snack Type x BMI 0.07 (.79)
Snack Type x Compatibility x BMI 0.50 (.48)
Approach-
Avoidance 
Task
Salty 
preference
2 (Movement Type: 
approach, avoidance) x 2 
(Snack Type: sweet, salty) 
x BMI
Snack Type 2.77 (.11)
Movement Type 0.15 (.70)
BMI 0.07 (.79)
Snack Type x BMI 2.41 (.13)
Movement Type x BMI 0.04 (.84)
Snack Type x Movement Type x BMI 1.49 (.23)
Single-Target 
IAT approach-
avoidance
2 (Compatibility: compatible, 
incompatible) x 2 (Snack 
Type: sweet, salty) x BMI
Snack Type 1.43 (.24)
Compatibility 0.35 (.56)
BMI 0.58 (.45)
Snack Type x Compatibility 0.04 (.84)
Snack Type x BMI 1.14 (.29)
Snack Type x Compatibility x BMI 0.19 (.67)
Single-Target 
IAT positive-
negative
2 (Compatibility: compatible, 
incompatible) x 2 (Snack 
Type: sweet, salty) x BMI
Snack Type 0.26 (.62)
Compatibility 5.8 (<.05)
BMI 0.30 (.58)
Snack Type x Compatibility 0.56 (.46)
Snack Type x BMI 0.24 (.63)
Snack Type x Compatibility x BMI 1.74 (.20)
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Changing Automatic Behaviour through 
Self-monitoring: Does Overt Change
 also Imply Implicit Change? 
Based on: Maas, J., Hietbrink, L., Rinck, M., & Keijsers, G.P.J. (2013). Changing automatic behaviour 
through self-monitoring: Does overt change also imply implicit change? Journal of Behaviour Therapy 
and Experimental Psychiatry, 44, 279 – 284.
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Abstract
Self-monitoring of unwanted behaviour is a common component of effective cognitive behaviour 
therapy. Self-monitoring has often been shown to lead to decreases in undesirable behaviour. To 
investigate the underlying mechanisms of these so-called ‘reactive effects’, we investigated whether 
behavioural changes as a result of self-monitoring were accompanied by changes in explicit and 
implicit evaluation. For this purpose, monitoring of snack-eating was compared to monitoring of 
alcohol-drinking, since reactive effects are found absent in alcohol-drinking. Implicit evaluations 
(Affective Priming Task), estimated frequency and satisfaction of consumption (Snacks and Drinks 
Questionnaire) were assessed before and after a 15-day self-monitoring period. Consumption was 
measured using self-monitoring forms. Participants were randomly assigned to a group that either 
monitored snack-eating behaviour (experimental group) or to a group that monitored alcohol-
drinking behaviour (control group). After self-monitoring, consumption decreased in the experimental 
group and not in the control group, although both groups estimated their snack-eating frequency to 
be higher after the self-monitoring period. Explicit satisfaction of the habit remained the same but 
self-monitoring did result in a slightly more implicit negative evaluation of the monitored substance 
in both groups. Self-monitoring reduced snack-eating but not alcohol-drinking. In both groups, 
self-monitoring appeared to be accompanied by small implicit cognitive changes. Implicit changes 
apparently do not lead to actual behavioural change on their own. Other factors are expected to be 
involved as well, such as dissatisfaction. Participants in both groups were indeed less satisfied with 
their snack-eating behaviour than with their alcohol-drinking behaviour. 
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“First we make our habits, then our habits make us” – Charles C. Noble
This quote illustrates that it is hard to inhibit behaviour once it is formed into a habit. Instead of being in 
control of the habit, the habit is in control of our behaviour. Many people suffer from unwanted habits. 
Examples are smoking, eating snacks, binging, pathological gambling, nail biting, hair pulling, and 
skin picking. Although most habits are not pathological, some people clearly suffer from their habit 
in a way that treatment is warranted. The present paper investigates a frequently used component 
of psychological treatments aimed at gaining control over one’s unwanted habits: self-monitoring.
 In combination with a standard, Baumeister and colleagues (1994) believe self-monitoring of 
behaviour to be the most effective method to achieve self-control. Self-monitoring is a standard 
component of behavioural treatments (e.g., Hawton, Salkovskis, Kirk, & Clark, 2000). Its function is to 
collect information on the patients’ symptoms before treatment interventions are selected or during 
treatment, in order to evaluate the treatment’s effects. Self-monitoring in the treatment of habitual 
behaviours also enhances the patients’ awareness of their behaviour. Being explicitly confronted with 
unwanted behaviour often leads to immediate decreases of the unwanted behaviour. Experimental 
research has indeed shown that self-monitoring is not only helpful to collect information, but also 
produces therapeutically beneficial effects. These effects of self-monitoring have been tested for a 
variety of psychopathological behaviours.
 The effects of self-monitoring alone, mostly referred to as ‘reactive effects’, tend to occur in the 
therapeutically desired direction, that is, undesirable behaviours decrease in frequency while desirable 
behaviours increase in frequency. To name a few examples, reactive effects have been demonstrated 
in weight loss (e.g., Bellack, Rozensky, & Schwartz, 1974), nail biting (e.g., Adesso, Vargas, & Siddal, 1979, 
Vargas & Adesso, 1976), smoking (e.g., McFall & Hammen, 1971), high anxiety levels (e.g., Hiebert & 
Fox, 1981), panic disorder with agoraphobia (e.g., Emmelkamp, 1974; Emmelkamp & Ultee, 1974), and 
bulimia nervosa (e.g., Dolhanty, 2005). In contrast to these treatment areas the majority of studies 
showed that the reactive self-monitoring effects on alcohol consumption are weak (e.g., Korotitsch 
& Nelson-Gray, 1999) or even absent (e.g., Harris & Miller, 1990; Hufford, Shields, Shiffman, Paty, & 
Balabanis, 2002; Litt, Cooney, & Morse, 1998; Ogborne & Annis, 1988; Simpson, Kivlahan, Bush, & McFall, 
2005; Sobell, Bogardis, Schuller, & Leo, 1989). 
 The first aim of the present study was to further investigate these reactive effects by comparing self-
monitoring in two groups: an experimental group monitoring snack-eating behaviour, and a control 
group monitoring alcohol-drinking behaviour. By comparing self-monitoring with reactive effects to 
self-monitoring without reactive effects, the underlying working mechanisms of these reactive effects 
in unwanted habits can be investigated. This is important since high relapse rates are common after 
successful behavioural treatments for unwanted habits (Keijsers et al., 2006b). In this study implicit 
processes were studied as an important underlying mechanism, since implicit processes are shown 
to play an important role in habit formation. Cognitive theories, such as the auto-motive theory of 
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Bargh (1990, 1997), assume that cognitive processes, such as goal formation, mediate the relationship 
between the stimulus and the response: Environmental stimuli activate goals that, without the need 
for conscious awareness, lead to certain goal-directed behaviour (Aarts & Dijksterhuis, 2000; Bargh, 
1990, 1997; Bargh & Ferguson, 2000). This can be very convenient. For example, we do not have to 
think about every brush stroke when brushing our teeth and when we are in a hurry, we do not have 
to constantly remind ourselves to move fast. Although convenient most of the time, environmental 
stimuli can also activate goals that lead to unhealthy behaviour; a stressful situation can elicit nail 
biting or snack-eating, since these behaviours might originally have been paired with sensations of 
relaxation or elevated mood.
 Auto-motive theory thus emphasizes the role of mediating automatic cognitive processes 
between the environmental stimuli and the response in habitual behaviour. The second aim of 
the present study, therefore, is to investigate these automatic processes. Especially in the case of 
unwanted habits, these implicit processes may be of great relevance to better understand what 
makes habits so persistent and in what ways self-control procedures may be applied the best to 
achieve long-term beneficial changes. We tested whether a reduction of (overt) habitual behaviour 
due to a self-monitoring task is accompanied by cognitive changes measured at an implicit level. 
The specific implicit processes investigated in this study are implicit evaluations. In addition to these 
implicit evaluations, explicit evaluations of the monitored behaviour were investigated. As already 
briefly mentioned, self-monitoring is often used to make patients more aware of their unwanted 
habitual behaviour. It is likely, therefore, that self-monitoring leads to a more negative evaluation 
of the unwanted behaviour. Given the fact that self-monitoring has repeatedly been shown to be 
ineffective in alcohol-drinking behaviour, both implicit and explicit affective processes might be 
resistant to change in this group. 
Methods
Participants
A total of 65 students, 6 men and 59 women, participated in the experiment. All participants were 
psychology students at Radboud University Nijmegen. The mean age of the sample was 20.3 years 
(SD = 1.4, range 19 – 25). Participants received a partial fulfilment of the experimental credits required 
for the completion of their bachelor course. Students had to indicate on a screening questionnaire 
whether they had presently been formally diagnosed with an eating disorder or with alcohol 
abuse according to the criteria of the DSM-IV-TR (APA, 2000) or were receiving psychological or 
pharmacological treatment for these disorders. Students who were diagnosed with an eating disorder 
or alcohol abuse disorder or were receiving treatment were excluded for participation. All participants 
were native Dutch speakers and had normal or corrected-to-normal eyesight.
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Materials
Three dependent variables were measured twice during the experiment, namely ‘Estimated snack-
eating frequency’ or ‘Estimated alcohol-drinking frequency’ (participants’ estimated snack-eating or 
alcohol-drinking frequency during the previous week), ‘Snack-eating satisfaction’ or ‘Alcohol-drinking 
satisfaction’ (participant’s satisfaction with their snack-eating or alcohol-drinking behaviour), and 
‘Implicit stimulus evaluation’ (the implicit evaluation of snack-related and alcohol-related stimuli). 
All variables were measured prior to the experimental manipulation (assessment 1) and after the 
experimental manipulation (assessment 2). 
 The experimental manipulation consisted of a self-monitoring homework assignment during 15 
consecutive days. Participants were given a package of standardized self-monitoring forms to record 
their behaviour at home. This package contained 15 (A5-sized) pre-printed self-monitoring forms, 
one form for each self-monitoring day, and an example-form to clarify the task. Two slightly different 
types of self-monitoring forms were used, one for the experimental group and the other for the 
control group. The experimental group monitored snack-eating behaviour, whereas the control group 
monitored alcohol-drinking behaviour. Both types required the recording of the following: point in 
time (e.g., “13.00 hrs”), the nature of the product (e.g., “bag of chips” or “beer”), the amount (e.g., “two 
pieces” or “one glass”). In the experimental group, the recorded amount of calories was calculated after 
completion of the experiment and was used as an objective measurement for the amount of snacks 
eaten. In the control group, the amount of alcohol in the drinks consumed by the participants was 
calculated. Standardized lists were used to compute the total amount of calories or units of alcohol 
participants consumed. After the self-monitoring period, an evaluation questionnaire with a 10-point 
scale assessed whether participants had monitored according to instructions. The higher the score, 
the better participants monitored according to instructions.
 Estimated snack-eating and alcohol-drinking frequency and snack-eating and alcohol-drinking 
satisfaction were measured in both the experimental group and the control group, using the Snacks 
& Drinks Questionnaire (SDQ). This instrument was developed by the researchers for the purpose of 
the present study. The SDQ contains one question about the estimated frequency of eating snacks 
(“When comparing myself to other people, the amount of snacks I consumed during the previous 
week was…”) that people had to answer on a 10-point Likert-scale (0 = “very small”, 10 = “very large”), 
one question about the estimated frequency of consuming alcoholic drinks (“When comparing 
myself to other people, the amount of alcoholic beverages I consumed during the previous week 
was…”), six questions about the satisfaction with the consumption of snacks (e.g., “I am satisfied with 
my snack-eating behaviour”, and “I don’t want to change anything about my snack-eating behaviour”), 
and six questions about the satisfaction with the consumption of alcoholic drinks (e.g., “I am satisfied 
with my alcohol-drinking behaviour”, and “I don’t want to change anything about my alcohol-drinking 
behaviour”). The questions were selected based on their high face validity. 
 The implicit stimulus evaluation was measured using an Affective Priming Task (APT; Bargh, 
Chaiken, Govender, & Pratto, 1992; Fazio, Sanbonmatsu, Powell, & Kardes, 1986; Hermans, de Houwer, 
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& Eelen, 1994). Lamote, Hermans, Baeyens, and Eelen (2004) showed that the APT is a sensitive 
instrument to determine a person’s attitude/evaluation towards food primes. Picture primes and 
word targets were used. Participants had to respond to the valence of the target. In the APT, the 
affective relation between primes and targets is manipulated in such a way that their combination is 
either congruent (both positive or both negative) or incongruent (one positive and one negative). In 
general, people are faster in processing the target in the congruent condition. This means that when 
the response of a participant is faster on a positive target than on a negative target that is preceded 
by the same kind of prime, this participant has a positive association with this prime. Picture primes 
were chosen over word primes, since they appear to have a stronger effect (Spruyt & Hermans, 2002). 
Ten picture primes for snack-eating behaviour (e.g., chips, chocolate, cookies, candy), ten picture 
primes for alcohol-drinking behaviour (e.g., beer, wine), and ten control primes were used. The control 
primes were pictures of doors. Only the pictures with regard to the snacks and alcohol primes were 
used for analyses. The target stimuli were ten Dutch words of which half were positively related to 
consumption (e.g., “nice”, “tasteful”) and half were negatively related to consumption (e.g., “bad”, “fat”). 
The words were chosen based on their low ambiguity and their association with consumption. 
 The APT was performed on a Macintosh computer. Connected to the computer was a button box 
of which the left and right button were used to either give the response “pleasant” or the response 
“unpleasant”. The attachment of “pleasant” or “unpleasant” to the left or right button was randomly 
determined for each subject. 
Procedure and design
A mixed design was used with two groups and an assessment before and after the experimental 
manipulation. After enlistment, participants were randomly assigned to either the experimental 
group (n = 32) or the control group (n = 33). After randomization, participants were approached by 
e-mail for appointments for the first (before the self-monitoring task) and the second (after the self-
monitoring task) assessment. Exclusion criteria were checked with a short written questionnaire when 
the participants were enlisted.
 The research room was a dimly lit space with a table, a chair, and a computer. Participants 
were informed that they were about to participate in an experiment concerning health behaviour 
in students. Written instructions were offered. Participants were asked to fill out a biographical 
questionnaire and the SDQ. By pressing a button on the keyboard, the APT started and the subject 
began with 15 practice trials. 
 During the APT, all ten snacks pictures, all ten alcohol pictures, and all ten door pictures were 
presented in a random order, each randomly followed by the negative and positive words. The task 
consisted of 240 trials, divided between two blocks. The prime picture appeared on the screen for 
400 ms and was immediately followed by a target word (Hermans, de Houwer, & Eelen, 2001). The 
target remained on the screen until the subject gave a response by pushing the left or right button 
on the button box to evaluate the target as positive or negative, or until 2000 ms had elapsed after 
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appearance of the target. The subject was asked to respond as quickly as possible to evaluate the 
target as either pleasant or unpleasant. The reaction times (RTs) were monitored. 
 After completion of the APT, oral instructions for a self-monitoring task followed. Participants in the 
experimental group were asked to monitor snack-eating behaviour. Participants in the control group 
were asked to monitor alcohol-drinking behaviour. The participants were asked to complete a self-
monitoring form as completely as possible once every day before going to bed. The participants were 
advised to keep the forms on their pillow, in order to minimize the possibility that the self-monitoring 
task would be forgotten. In order to further clarify the task, participants were helped to complete a 
self-monitoring form concerning the previous day. The participants received self-monitoring forms 
and were instructed to monitor their behaviour for 15 consecutive days, starting the next day.
 The second assessment was administered on the 16th day for all participants. Again the SDQ and 
APT were administered, and the participants were asked to complete the evaluation questionnaire. 
After completion of the study, participants were debriefed by email about the goal of the experiment. 
Results
Group characteristics
Sixty-five participants presented themselves at the first assessment of the experiment, two of 
them failed to show up at the second assessment. Their data were excluded from the analyses. 
Two participants did not complete the entire priming task and were therefore excluded from the 
statistical analyses with regard to the APT. Overall, 61 participants were thus included for the implicit 
measures (29 participants in the experimental group and 32 participants in the control group) and 63 
participants were included for the explicit measures (30 participants in the experimental group and 33 
participants in the control group). The experimental group did not differ from the control group with 
respect to gender, age, weight, and length. Furthermore, there were no significant group differences 
for snack-eating or alcohol-drinking frequency and satisfaction on the SDQ. Nor were there significant 
group differences on the APT task (Table 1).
Snacks and Drinks Questionnaire (SDQ) 
Before testing whether frequency and satisfaction changed in both groups as a result of self-
monitoring, we checked how ‘unwanted’ both behaviours were. For this purpose, we compared snack-
eating and alcohol-drinking frequency and satisfaction before self-monitoring. For this purpose, a 2 
(Group: experimental, control) x 2 (Substance: snacks, alcohol) Repeated-Measures ANOVA was first 
conducted for estimated snack-eating frequency and alcohol-drinking frequency at assessment 1. 
The main effect of Group, F(1, 63) = 0.76, p = .39, eta² = .01, and the Group x Substance interaction, F(1, 
63) = 0.16, p = .69, eta² = .002 were not significant. The main effect of Substance was significant, F(1, 
63) = 26.50, p < .001, eta² = .30: Both groups estimated their snack-eating frequency (M = 4.9, SD = 1.7) 
to be significantly higher than their alcohol-drinking frequency (M = 3.2, SD = 2.1). 
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 The 2 (Group: experimental, control) x 2 (Substance: snacks, alcohol) Repeated-Measures ANOVA 
was then conducted for snack-eating and alcohol-drinking satisfaction at assessment 1. The main 
effect of Group, F(1, 63) = 0.21, p = .65, eta² = .003, and the Group x Substance interaction, F(1, 63) = 
1.85, p = .18, eta² = .03 were not significant. The main effect of Substance was significant, F(1, 63) = 
78.52, p < .001, eta² = .55: both groups were significantly more satisfied with their alcohol-drinking 
frequency (M = 33.2, SD = 6.0) than with their snack-eating frequency (M = 24.5, SD = 6.9).
Table 1. Group Characteristics Assessment 1
Experimental group
Mean (SD)
Control group
Mean (SD)
Test statistic
Gender 27 female 32 female χ2 = 1.76
p = .19
Age 20.4 (1.5) 20.2 (1.3) F(1, 63) = 0.09
p = .77
Weight 63.1 (7.2) 63.3 (9.9) F(1, 63) = 0.01
p = .91
Length 1.7 (0.1) 1.7 (0.1) F(1, 63) = 0.76
p = .39
Snack-eating frequency 4.9 (2.0) 5.0 (1.4) F(1, 63) = 0.16
p = .69
Alcohol-drinking frequency 3.0 (2.3) 3.4 (2.0) F(1, 63) = 0.68
p = .41
Snack-eating satisfaction 25.4 (7.3) 23.5 (6.4) F(1, 63) = 1.28
p = .26
Alcohol-drinking satisfaction 32.8 (6.8) 33.6 (5.1) F(1, 63) = 0.26
p = .61
Snack prime positive 594 (70) 636 (115) F(1, 61) = 2.94
p = .09
Snack prime negative 607 (67) 625 (94) F(1, 61) = 0.77
p = .38
Alcohol prime positive 608 (77) 636 (123) F(1, 61) = 1.17
p = .28
Alcohol prime negative 601 (58) 631 (95) F(1, 61) = 2.22
p = .14
 
Change in frequency
A 2 (Group: experimental, control) x 2 (Time: assessment 1, assessment 2) Repeated-Measures ANOVA 
was conducted for estimated snack-eating frequency of the first and second assessment. Neither the 
Group x Time interaction, F(1, 61) = .77, p = .38, eta² = .01, nor the main effect of Group, F(1, 61) = .05, 
p = .83, eta² = .001, were significant. The main effect of Time was significant, F(1, 61) = 4.81, p < .05, 
eta² = .07; in both groups: estimated snack-eating frequency over the previous week increased from 
assessment 1 (M = 4.9, SD = 1.7) to assessment 2 (M = 5.3, SD = 1.5).
 Another 2 (Group: experimental, control) x 2 (Time: assessment 1, assessment 2) Repeated-
Measures ANOVA was conducted for estimated alcohol-drinking frequency. There were no significant 
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effects for Group x Time, F(1, 61) = 0.04, p = .84, eta² = .001, Group, F(1, 61) = 0.83, p = .37, eta² = .01, or 
Time, F(1, 61) = 0.01, p = .94, eta² = .00.
Change in satisfaction
The 2 (Group: experimental, control) x 2 (Time: assessment 1, assessment 2) Repeated-Measures 
ANOVA for snack-eating satisfaction revealed no significant effects for Group x Time, F(1, 61) = 1.45, 
p = .23, eta² = .02, Group, F(1, 61) = 0.65, p = .42, eta² = .01, or Time, F(1, 61) = 2.89, p = .09, eta² = .05.
 For alcohol-drinking satisfaction, another 2 (Group: experimental, control) x 2 (Time: assessment 1, 
assessment 2) Repeated-Measures ANOVA was conducted. Neither the Group x Time interaction, F(1, 
61) = 1.42, p = .24, eta² = .02, nor the main effect of Group, F(1, 61) = 0.56, p = .92, eta² = .00, nor the 
main effect of Time, F(1, 61) = 0.56, p = .46, eta² = .01, were significant.
Self-monitoring data 
Since either snack-eating behaviour or drinking behaviour was monitored depending on the group 
the participants were assigned to, a direct comparison between the data of both groups was 
impossible. Therefore, both groups are discussed separately.
Experimental group.
In the evaluation questionnaire participants reported to have carried out the self-monitoring task 
on a daily basis for 93.4% of the self-monitoring period. Furthermore, they reported to have carried 
out the self-monitoring task mostly according to instructions (M = 8.71 on a 10-point scale). The data 
collected from the self-monitoring forms (see Figure 1) were analyzed using a Repeated-Measures 
ANOVA. Since sphericity was violated, the Huyn-Feldt correction was applied. The Repeated-Measures 
ANOVA resulted in a significant decline, F(11.9, 16) = 2.22, p < .05, eta2 = .07, in the average amount of 
calories per day as recorded by the participants in the experimental group, R2 = .54. 
Control group.
The control group monitoring alcohol-drinking behaviour reported to have carried out the self-
monitoring task on a daily basis for the entire (100%) self-monitoring period. They also reported to 
have carried out the self-monitoring task mostly according to instructions (M = 9.3 on a 10-point 
scale). Using the Huyn-Feldt correction, the Repeated-Measures ANOVA did not result in a significant 
decline, F(10.7, 16) = 1.45, p = .15, eta2 = .04, in the amount of alcohol per day as recorded by the 
participants in the control group, R2 = .04 (Figure 2).
APT
Extreme reaction times (below 300 ms and above 1500 ms) were considered as outliers (1.4% at 
assessment 1; 0.8% at assessment 2) and eliminated from the analyses. Furthermore, all incorrect 
responses (e.g., a “pleasant” response to an unpleasant target) were eliminated (1.7% of all responses 
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at assessment 1 and 1.9% at assessment 2). Median RTs were analyzed to minimize the impact of 
extreme values. 
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Figure 1. Amount of calories from snacks consumed during 15-day self-monitoring period: mean amount of 
calories from snacks monitored and fitted regression line. 
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Figure 2. Amount of alcohol units consumed during 15-day self-monitoring period: mean amount of alcohol units 
monitored and fitted regression line.
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 A 2 (Group: experimental, control) x 2 (Time, assessment 1, assessment 2) x 2 (Valence: positive, 
negative) x 2 (Self-monitoring status: substance monitored, substance not monitored) Repeated-
Measures ANOVA was conducted to test whether successful, but not unsuccessful self-monitoring, 
resulted in a more negative implicit evaluation of the monitored substance. However, the Group x 
Time x Valence x Self-monitoring status interaction was not significant, F(1, 59) = 0.50, p = .82, eta² 
= .001. The Time x Valence x Self-monitoring status interaction was borderline significant, F(1, 59) = 
3.92, p = .052, eta² = .06, meaning that in both groups during assessment 1 the monitored substance 
primed positive targets faster (M = 615, SD = 104) than negative targets (M = 619, SD = 83), whereas 
in both groups during assessment 2 the monitored substance primed negative targets faster (M = 
584, SD = 57) than positive (M = 591, SD = 82) targets. The implicit evaluation of substances that 
were not monitored did not change over time; substances that were not monitored primed negative 
targets faster (assessment 1: M = 614, SD = 80; assessment 2: M = 586, SD = 61) than positive targets 
(assessment 1: M = 622, SD = 99; assessment 2: M = 587, SD = 71) in both assessments and both 
groups. Follow-up analyses were performed for monitored and not monitored substances separately, 
but both for monitored, F(1, 59) = 2.16, p = .15, eta² = .04, as well as for not monitored substances, F(1, 
59) = 0.17, p = .68, eta² = .01, the Time x Valence interaction was not significant. 
Discussion
The first aim of the present experiment was to investigate the reactive effects of a 15-day self-
monitoring task by comparing two groups: an experimental group that monitored snack-eating 
behaviour, and a control group that monitored alcohol-drinking behaviour. Next to this more objective 
measure of consumption, participants’ estimated snack-eating and alcohol-drinking frequency were 
also assessed. In line with the literature, reactive effects of self-monitoring were expected to be found 
in the experimental group, but not in the control group. 
 When comparing the estimated snack-eating frequency with the observed amount of calories 
consumed, an interesting contradiction emerged: Estimated snack-eating frequency increased in 
both groups from assessment 1 to assessment 2, but the total amount of calories as registered on 
the self-monitoring forms by the experimental group showed a strong decrease of snacked calories. 
The finding that the amount of calories consumed by the participants in the experimental group 
showed a strong decrease, irrespective of the fact that participants in no way were instructed to make 
an effort to reduce their consumption of snacks, supports previous research concerning the reactive 
effects of self-monitoring in several disorders and unwanted behaviours (e.g., Adesso, Vargas, & Siddal, 
1979; Bellack, Rozensky, & Schwartz, 1974; Dolhanty, 2005; Emmelkamp, 1974; Emmelkamp & Ultee, 
1974; Hiebert & Fox, 1981; McFall & Hammen, 1971; Vargas & Adesso, 1976). The fact that the observed 
amount of calories decreased, whereas the estimated amount increased appears to be in line with 
Wansink and Sobal’s (2007) notions that 90% of all food-related decisions are made without clear 
conscious choice, thus strengthening the assumption that snack-eating behaviour is automatic. It is 
likely that the participants failed to notice the change at all. 
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 Confirming our hypothesis, and in line with the literature (e.g., Harris & Miller, 1990; Hufford, 
Shields, Shiffman, Paty, & Balabanis, 2002; Korotitsch & Nelson-Gray, 1999; Litt, Cooney, & Morse, 1998; 
Ogborne & Annis, 1988; Simpson, Kivlahan, Bush, & McFall, 2005; Sobell, Bogardis, Schuller, & Leo, 
1989), self-monitoring was not successful in the control group; both objective alcohol consumption, 
as registered on the self-monitoring forms, as well as estimated alcohol-drinking frequency did not 
change over time. Overall, both groups estimated their snack-eating frequency to be higher than their 
alcohol-drinking frequency at baseline. 
 The second aim of the study was to take a closer look at the underlying working mechanisms of 
the reactive effects of self-monitoring. We investigated whether self-monitoring is also accompanied 
by cognitive changes measured at an implicit level. For that purpose, participants completed an APT 
to assess possible changes in implicit evaluations towards snack-eating behaviour. In addition to these 
implicit evaluations, explicit frequency estimations of and satisfaction with the monitored behaviour 
were investigated. We expected that both implicit and explicit processes might be resistant to change 
in the control group.
 We found that explicit snack-eating satisfaction as well as explicit alcohol-drinking satisfaction did 
not change over time. However, we found that self-monitoring resulted in a slightly more (borderline 
significant) negative implicit evaluation of the monitored substance in both groups. Although reactive 
effects were only found in the experimental group, implicit evaluations seemed to change in both 
groups. This suggests that self-monitoring is accompanied by implicit cognitive changes, but that 
these implicit processes do not lead to successful behavioural changes on their own. 
 At baseline both groups estimated their alcohol-drinking behaviour to occur less frequently 
and to be less bothersome than their snack-eating behaviour. Therefore, all participants might have 
been more motivated to change their snack-eating behaviour than their alcohol-drinking behaviour. 
Indeed, increased reactive effects have been found in persons motivated to change their behaviour 
(Korotitsch & Nelson-Gray, 1999). 
 As already mentioned in the introduction of this paper, self-monitoring is often used to make 
patients more aware of habitual behaviour. It can be argued that alcohol-drinking is less habitual than 
snack-eating. While alcohol-drinking occurs in limited social situations, during limited times of the day 
– at least, for non-alcoholics – snack-eating typically happens all day long in various circumstances; 
food is always available, but alcohol is not. Self-monitoring might be less effective in behaviour that is 
not automatic or habitual.
 A few limitations should be addressed. One can argue that the calorie decrease found on the 
self-monitoring task may have been caused by other factors, such as a decreasing motivation of the 
participants to monitor accurately. However, participants in the experimental group reported to 
have monitored their behaviour on a daily basis in 93.4% of the cases and according to instructions. 
Participants in the control group monitored on a daily basis during the entire monitoring period, but 
their behaviour did not change. Therefore, it is likely that the effects we found are valid.
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 The automatic behaviours that were investigated in this study were not necessarily pathological 
behaviours, since students were randomly assigned to treatment groups. Previous studies on the 
reactive effects of self-monitoring mostly concerned psychopathological behaviour. The explicit 
and implicit effects found in the present study might have been different when pathological snack-
eaters and pathological drinkers had been included, but, overall, our findings do not divert from the 
reactive effects previously reported. Furthermore, a strength of the present study lies in the fact that 
the present findings emerged in an experimental study where participants were randomly assigned 
to groups.
 In conclusion and line with reports from other studies, participants appear to have difficulties in 
giving accurate estimates of the frequency of snack-eating (e.g., Wansink & Sobal, 2007). Due to self-
monitoring, participants tend to reduce their snack-eating behaviour, but not their alcohol-drinking 
behaviour. The fact that both groups were relatively satisfied with their alcohol-drinking behaviour 
most likely negatively affected the reactive effects of self-monitoring in the alcohol group. Although 
only marginally significant, the results concerning implicit evaluation suggest that self-monitoring 
is accompanied by implicit cognitive changes. These changes do not necessarily lead or contribute 
to actual behavioural change. Other factors are expected to be involved as well, for instance, the 
dissatisfaction with the behaviour or the habitual and automatic character of the behaviour. Future 
research should investigate the long-term effects of self-monitoring. So far and to our knowledge, 
the long-term effects of self-monitoring have never been investigated. Although the effects in the 
long-term are unclear, self-monitoring has proven to be an effective and efficient treatment for many 
unwanted behaviours. 

Chapter 5
Does a Dieting Goal Affect Automatic Cognitive 
Processes and Their Trainability? 
Based on: Maas, J., Keijsers, G.P.J., Rinck, M., Tanis, J., & Becker, E.S. (in press). Does a dieting goal affect 
automatic cognitive processes and their trainability? Cognitive Therapy and Research.
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Abstract
This study investigated implicit self-control dispositions – implicit approach tendencies towards low-
fat food rather than towards high-fat food – in dieters. Action tendencies were assessed and trained 
using the Approach-Avoidance Task (AAT). Additionally, positive-negative affective associations (Brief 
Implicit Association Test; BIAT), approach-avoidance associations (BIAT), and attentional biases (Dot 
Probe Task; DPT) were assessed before and after training. Before training, dieters showed a more 
negative affective association with high-fat food than non-dieters (positive-negative BIAT), consistent 
with the presence of self-control dispositions. On the AAT, all participants, not just dieters, showed 
more approach of low-fat food than of high-fat food. Results of neither the approach-avoidance BIAT 
nor the DPT showed any indication of implicit self-control dispositions. This study also investigated 
whether implicit self-control dispositions interfered with AAT-training effects. This did not seem to 
be the case, as action tendencies could be strengthened even further. Moreover, training effects 
generalized to the DPT.
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Each day we have to make choices between momentary temptations and long-term goals and 
ambitions. Common examples are eating a cake versus sticking to a diet, or watching one more 
episode of a TV show versus going to bed early to be well-rested for an important meeting in the 
morning. When failing to resist the same temptation over and over again develops into a habit, and 
people are bothered by this, some people decide to set firm goals for the forthcoming weeks or 
even to seek treatment in order to change the unwanted habit. Dieting is one of the most well-
known examples. It is estimated that approximately 47% of men and 75% of women follow a diet at 
least once in their lives (Jeffery, Adlis, & Forster, 1991). Making the right food choices can be difficult, 
however, because high-caloric, unhealthy snacks are abundantly available in our everyday lives.
 According to dual process models (e.g., Gawronski & Bodenhausen, 2006; Smith & DeCoster, 2000; 
Strack & Deutsch, 2004) behaviour is guided by two interacting processes: fast, effortless, automatic 
cognitive processes on the one hand, and more reflective, effortful, controlled processes on the 
other hand. Furthermore, many dual process models assume that behaviour is generally guided 
by automatic cognitive processes, which require little conscious thought or control, unless there is 
enough cognitive capacity for controlled processes to intervene. Controlled processes, such as the 
decision to diet, might therefore fail to inhibit automatic processes, such as automatic tendencies to 
approach temptations, when there are insufficient cognitive resources. This can happen whenever 
someone is stressed or in a bad mood, or when someone is unmotivated, tired, etc. Generally, research 
has shown that automatic cognitive processes indeed tend to be in line with temptations. That is, 
people have been shown to have an implicit tendency to approach (e.g., Brignell, Griffiths, Bradley, & 
Mogg, 2009; Veenstra & De Jong, 2010), automatically attend to (e.g., Field & Cox, 2008; Mogg, Bradley, 
Field, & De Houwer, 2003), and positively evaluate (e.g., Craeynest et al., 2005; Hoefling & Strack, 2008) 
temptation-related stimuli, such as cigarettes, snacks, and alcohol.
 More specifically with regard to eating, multiple studies show an association between automatic 
cognitive processes and problematic eating and dieting. Veenstra and de Jong (2010) used a manikin 
task (De Houwer, Crombez, Baeyens, & Hermans, 2001) to assess automatic action tendencies in 
restrained eaters. During this task, participants had to move a manikin figure towards (approach) or 
away (avoidance) from high-caloric food, low-caloric food, and neutral pictures. Restrained eaters were 
generally faster to move the manikin towards food, and thus exhibited an approach bias for high-
caloric and low-caloric food pictures compared to neutral pictures. Similarly, Brignell, Griffiths, Bradley, 
and Mogg (2009) found an automatic approach bias towards food pictures in high-external eaters. 
Using a visual probe task, they furthermore found that high-external eaters were faster to detect a 
probe when it replaced a food picture than a control picture, indicating an attentional bias towards 
food-related pictures. Automatic affective associations are assessed with tasks such as the Extrinsic 
Affective Simon Task (EAST; De Houwer, 2003), the (Brief ) Implicit Association Test (IAT; Greenwald, 
McGhee, & Schwartz, 1998; BIAT: Sriram & Greenwald, 2009), or the Affective Priming Task (APT; Fazio, 
Sanbonmatsu, Powell, & Kardes, 1986). Research has associated problematic eating with automatic 
affective associations, but findings have been quite inconsistent with some studies showing positive 
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automatic affective associations (e.g., Craeynest et al., 2005; Hoefling & Strack, 2008 Veenstra & de 
Jong, 2010), and other studies showing no (e.g., Craeynest, Crombez, Haerens, & De Bourdeaudhuij, 
2007) or negative automatic affective associations with food (e.g., Papies, Stroebe, & Aarts, 2007; Roefs 
& Jansen, 2002). 
 Although research has shown that automatic cognitive processes are usually in line with short-term 
temptations, Fishbach, Friedman, and Kruglanski (2003), and Fishbach and Shah (2006) demonstrated 
that this is not necessarily the case when someone firmly and explicitly sets a long-term goal. In one 
of their experiments, Fishbach and Shah (2006) compared people who were currently on a diet with 
people who were not on a diet. All participants were assessed with a joystick task. Stimuli consisted 
of food-related words (temptation) and fitness-related words (long-term goal). Dieters were able to 
offset the influence of temptations by automatically avoiding tempting stimuli and by approaching 
stimuli related to their long-term goal. Fishbach and Shah have labelled these counteractive self-
control tendencies “implicit self-control dispositions”. This effect occurred without any previous 
training. According to Fishbach and Shah, this means that people who firmly hold a long-term dieting 
goal have an implicit self-control disposition which guides them automatically towards their long-
term goal rather than towards temptations. 
 The findings of Fishbach and Shah (2006) are therefore not in line with previous findings regarding 
automatic cognitive processes in relation to food and other tempting stimuli. These studies did not 
take into account the influence of long-term goals. Long-term goals and possible accompanying 
implicit self-control dispositions might be especially relevant in a treatment context, however, 
since patients typically enter therapy with a strong motivation and goal to change and possible 
accompanying implicit self-control dispositions. In line with this, patient studies in several disorders 
that are characterized by a difficulty resisting temptations, found results that might be explained 
by the activation of implicit self-control dispositions. For example, Lee, Franklin, Turkel, Goetz, and 
Woods (2011) looked at attentional biases in hair pulling disorder and found enhanced attentional 
disengagement from hair cues at later stages (but not at earlier stages) of attentional processing. In 
a related disorder, namely skin picking disorder, Schuck, Keijsers, and Rinck (2012) found an implicit 
avoidance action tendency towards skin picking-related stimuli. Spruyt et al. (2013) found a similar 
effect on automatic action tendencies in abstinent alcoholic patients. 
 Research has shown that cognitive biases are also modifiable using several computerized training 
paradigms. Biases have received successful retraining in generalized anxiety disorder (attentional 
bias; Amir, Beard, Cobb, & Bomyea, 2009), social phobia (attentional bias: Schmidt, Richey, Bucker, & 
Timpano, 2009), depression (attentional bias: Joorman, LeMoult, Hertel, & Gotlib, 2009), and alcohol 
abuse (implicit associations: Houben, Havermans, & Wiers, 2010; action tendencies: Eberl, et al., 2013; 
Wiers, Eberl, Rinck, Becker, & Lindenmeyer, 2011; Wiers, Rinck, Kordts, Houben, & Strack, 2010). In the 
first study by Wiers et al. (2010), for example, students were trained with the Approach-Avoidance Task 
(Rinck & Becker, 2007) to either approach alcoholic stimuli and avoid non-alcoholic stimuli by pushing 
and pulling a joystick, or to approach alcoholic stimuli and avoid non-alcoholic stimuli. Effects were 
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found on a consecutive taste test: Participants in the avoid-alcohol condition drank significantly less 
alcohol than participants in the approach-alcohol condition. Furthermore, effects generalized to a 
task assessing automatic associations. More importantly, this effect was replicated in clinical samples 
in two separate studies (Eberl, et al., 2013; Wiers et al., 2011). 
 It is unclear, however, how a training aimed at modifying automatic processes would interact 
with implicit self-control dispositions. Can such an implicit training enhance the effect of implicit self-
control dispositions? Is it even possible that such enhancement effects are more readily achieved and 
amplified? Or is it more likely that training is hindered or fails to achieve additional effects, beyond the 
implicit self-control dispositions that are already there? Intuitively, implicit self-control dispositions 
might even enhance or amplify training effects, since biases already point in the same direction the 
training is aiming to change them into. That is, biases do not have to be changed into the opposite 
direction; they just have to be strengthened. However, this notion is not in line with Amir, Taylor, and 
Donohue (2011) who found that social anxious patients showed a larger decrease in symptoms after 
an attention modification training when compared to patients who had received a control training, 
but only when their pre-training biases towards threat cues were strong from the start. In line with 
these results, Kuckertz et al. (2014) found that a higher pre-existing attentional bias predicted greater 
symptom reductions in socially anxious participants. Sharbanee et al. (2014) also found that the 
effect of their Approach-Avoidance training for social drinkers was mediated by the change in action 
tendencies. If it is indeed the case that especially changing biases is important, someone who already 
shows an automatic action tendency that is consistent with the long-term goal, might fail to benefit 
from a training aimed at modifying automatic processes. 
 The aim of the present study was twofold. First of all, we aimed to investigate whether people 
who are on a diet, and thus are believed to have a long-term goal to lose weight, indeed show implicit 
self-control dispositions, as found by Fishbach and Shah (2006). This possibility was investigated by 
using an Approach-Avoidance Task. Instead of food and fitness words, we selected pictures of high- 
and low-caloric food in order to enhance the consistency with idea of being on a diet, as avoiding 
high-caloric food is what most people consider as ‘being on a diet’. That is, dieting is not always 
accompanied by changing exercise habits, but always includes changes to ones diet. To find out 
whether self-control dispositions were also reflected by other automatic cognitive processes, two 
additional tasks were added: a Brief Implicit Association Test and a Dot Probe Task. We investigated 
whether dieters with dieting goals showed stronger approach and positive affective associations 
and stronger attentional biases towards their goal (in this case low-caloric food) rather than towards 
their short-term temptation (in this case high-caloric food). For non-dieters the opposite effect was 
expected.
 The second aim was to find out how self-control dispositions interact with cognitive bias 
modification. For this purpose, half of the participants were trained to always approach low-caloric 
food, and to always avoid high-caloric food. The other half of the participants received a placebo 
training, in which they both approached and avoided high- and low-caloric food an equal amount 
Chapter 5
5
74
of times. In line with Amir et al. (2011), Kuckertz et al. (2014) and Sharbanee et al. (2014), it would be 
expected that the training will have little additional effect in the group consisting of dieters, who 
already have the long-term goal to lose weight. In addition to the training effect on the Approach-
Avoidance Tasks itself, we explored whether the training effects generalized to the Brief Implicit 
Association Test and the Dot Probe Task.
Methods
Participants
One hundred and twenty-two students of Radboud University, the Netherlands, participated in the 
current study. Ninety-seven (75.9%) were women. Participants had a mean age of 20.3 (SD = 2.2, range: 
17 – 30) years. Participants were screened for their diet status (“Are you currently on a diet?” Answer 
possibilities: “yes” - “sometimes, but not now”- “never”) when signing up for the study online. Their diet 
status was once more confirmed during the study. Only participants who were presently on a diet (n = 
34) and participants who had never been on a diet (n = 53), were included in the analyses. Participants 
who had been on a diet in the past, but who were not currently on a diet, were excluded (n = 35). In 
addition, participants completed the Diet Goal Questionnaire, which was specifically developed for 
this study (see Materials and Procedure). A medium split was performed to categorize participants 
into two groups: one group with a strong goal to diet, and one group with a weak goal to diet. Ten 
participants were excluded from the analyses: two of them because they categorized themselves as 
being on a diet, but they nevertheless scored below the median score of the Diet Goal Questionnaire, 
and eight of them because they categorized themselves as never having been on a diet, but they 
nevertheless scored above the median score of the Diet Goal Questionnaire1. Therefore, in total, 32 
participants who were on a diet, and 45 participants who had never been on a diet were included in 
the analyses. 
Materials and Procedure 
Four computer tasks were administered: two versions of the Brief Implicit Association Test (BIAT; 
Sriram & Greenwald, 2009): one assessing positive-negative affective associations, and one assessing 
approach-avoidance associations, the Dot Probe Task (MacLeod, Mathews & Tata, 1986), and the 
Approach-Avoidance Task (Rinck & Becker, 2007). The order of the two BIATs was counterbalanced. 
After completing the first BIAT, the Dot Probe Task was administered. Next, the participants completed 
the second BIAT. Then the questionnaires were administered, which included socio-demographic 
questions (age, sex, weight, height), the Diet Goal Questionnaire, and an explicit rating of the stimuli 
1 Analyses were performed with and without these exclusions. The results did not change. We decided to report 
the results leaving out the 10 suspect participants to further guarantee that dieters with a strong diet goal 
were compared with non-dieters without a goal to diet, in line with the suggestions of the study of Fishbach 
and Shah (2006).
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shown in the computer tasks. This was followed by the Approach-Avoidance Task, which consisted of 
an assessment and training part (see below). After the Approach-Avoidance Task, all computer tasks 
were administered again.
Brief Implicit Association Test.
Participants started with one of the BIATs to assess automatic associations. Since both BIATs were 
administered twice and we intended to save time, BIATs were used instead of the standard IAT. 
According to Sriram and Greenwald (2009), the BIAT is a reliable and valid measure. There were 
two versions of the BIAT: one assessing positive-negative affective associations and one assessing 
approach-avoidance associations. Similar to the standard IAT, the BIAT measures associations 
between attributes and targets. Attributes in this study consisted of six Dutch positive (“pleasant”, 
“good”, “agreeable”, “social”, “sympathetic”) and six Dutch negative words (“unpleasant”, “bad”, “stupid”, 
“antisocial”, “unsympathetic”) in the positive-negative BIAT, and of six Dutch approach- (“touching”, 
“grabbing”, “catching”, “proceeding”, “nearing”, “getting”) and six Dutch avoidance-related words 
(“leaving”, “ignoring”, “bypassing”, “dodging”, “escaping”, “rejecting”) in the approach-avoidance BIAT. Half 
of the participants started with positive attributes in the positive-negative BIAT and with approach 
attributes in the approach-avoidance BIAT, and the other half started with negative attributes and 
avoidance attributes. Targets consisted of words representing typical Dutch high-fat food (“cake”, 
“pizza”, “chocolate”, “chips”, “liquorice”, “croquette”) and of words representing low-fat food (“tomato”, 
“apple”, “pear”, “bell pepper”, “cucumber”, “banana”). Except for the attributes, the positive-negative BIAT 
and the approach-avoidance BIAT were identical. The positive-negative BIAT is used as an example in 
the remainder of this paragraph, but everything described in this paragraph applies to the approach-
avoidance BIAT as well.
 The standard IAT starts with two practice blocks for separate attribute and target categorization. 
The BIAT, on the other hand, consists completely of trials combining attributes and targets. The BIAT 
in the current study started with two practice blocks of 14 trials each. The instruction was to focus 
on one combination of attributes and targets only. For participants who started with the positive 
block, the instruction was to focus on positive words and high-fat food words only and respond to 
them with the right key, and to all other words with the left key, which were negative and low-fat food 
words (compatible block). In the second block they were instructed to focus on negative words and 
high-fat foods only and respond to them with the right key, and to all other words with the left key, 
which were now positive and low-fat food words (incompatible block). After the two practice blocks, 
participants completed four more blocks, which consisted of 28 trials each. To assess the automatic 
affective associations, the RTs of the trials of the compatible block were compared to those of the 
incompatible block. Only trials that presented target stimuli were used for analyses.
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Dot Probe Task.
Following the first BIAT, participants completed the DPT to assess attentional biases. On each trial, 
participants were presented with a pair of pictures, presented side by side for either 200 ms or 500 
ms. SOAs of 200ms reflect a bias in the initial orienting of attention, since, according to Duncan and 
Shapiro (1994) and Theeuwes (2005) attention shifts are not possible within this timeframe. For long 
SOAs, reflecting a bias in maintained attention, SOAs of 500ms are recommended, as multiple shifts in 
attention will be possible (Field & Cox, 2008). Pictures were 20 high-fat and 20 low-fat food pictures plus 
an additional 20 neutral pictures. Food pictured were standardized pictures of commonly consumed 
foods (e.g., chocolate, French fries, hamburger, bell pepper, cucumber, apple), photographed on a 
white background. Neutral pictures were composed by scrambling the food pictures, which resulted 
in a random ordering of coloured pixels. The pictures disappeared and immediately a probe replaced 
one of the pictures. Participant had to indicate whether the probe consisted of one dot (.) or two dots 
(:). For this purpose two keys were marked on the keyboard: one at the bottom half of the keyboard 
and one at the upper half of the keyboard. There were 20 practice trials, followed by 280 measurement 
trials. Participants were allowed to take a break after 140 trials. Stimuli consisted of 20 high- and 20 
low-fat food pictures and 20 neutral pictures. Attentional biases can be inferred by comparing the 
different trials: neutral paired with high-fat versus neutral paired with low-fat. Reaction times are faster 
on trials where the probe replaces the picture the participant was already attending to.
Questionnaires.
After the DPT and the second BIAT, participants were asked to complete several questionnaires. They 
were asked to fill in several demographic characteristics (age, sex, weight, height) and then completed 
the Diet Goal Questionnaire, which was specifically designed for the purpose of the present study. 
The questionnaire consists of six questions/statements assessing the strength of the dieting goal. 
Questions/statements had to be answered/rated on a five-point Likert scale. Total scores ranged from 
5 to 27. Reliability of the Diet Goal Questionnaire was good with a Cronbach’s alpha of .88 in this 
sample. Corrected item-total correlations were satisfactory (item 1: r = .81, item 2: r = .57, item 3: r = .81, 
item 4: r = .79, item 5: r = .69, item 6: r = .50). The questionnaire can be found in Appendix A.
 Participants also rated all the stimuli that were used in the computer tasks. All stimuli were shown 
in a random but fixed order. After being presented with the question “How much do you like this 
food?” participants rated all pictures on a 5-point scale ranging from 0 (“not at all”) to 4 (“very much”).
Approach-Avoidance Task.
Following the questionnaires, the Approach-Avoidance Task (AAT; Rinck & Becker, 2007) was 
administered to measure approach-avoidance action tendencies. Participants reacted to pictures 
presented on the computer screen by approaching and avoiding them using a joystick. Pictures 
were approached by pulling the joystick, whereas pictures were avoided by pushing the joystick. 
The joystick was positioned in front of the computer screen, tightly fastened to the table. Participants 
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did not react to the pictures’ contents but to the pictures’ shapes: Square pictures had to be pushed, 
whereas rectangle pictures had to be pulled. Each trial had to be initiated by pressing a button on the 
joystick with the index finger. Each trial started with the presentation of a single picture in medium size. 
Participants then had to decide as quickly as possible whether to push or pull the joystick in response 
to that picture. A zoom function was installed in such a way that pictures increased in size when pulling 
the joystick and decreased when pushing it. This zoom function increases and disambiguates the 
visual impression of approach and avoidance. During the assessment parts of the AAT, the pictures did 
not disappear from the screen until the joystick was pushed or pulled approximately 30 degrees into 
the correct direction. During the training parts, pictures disappeared after a full movement, regardless 
whether it was correct or not. This was done to detect participants who were not motivated but just 
wanted to finish the training as fast as possible, since either type of movement caused the picture to 
disappear from the screen and caused the task to proceed to the next trial.
 Stimuli consisted of the same 20 high-fat and 20 low-fat food pictures as used in the DPT. Neutral 
pictures were not used. The AAT consisted of four parts: a pre-training assessment (80 trials), a 
training (400 trials), a post-training assessment (80 trials), and a booster training (80 trials), which was 
added to make sure the training effect would not be decreased by the post-training assessment. 
The assessment blended into the training and vice versa without breaks and without notifying the 
participants. Participants were allowed to take a break after half the trials had been completed. During 
the assessment parts, high-fat and low-fat food pictures were always pushed and pulled an equal 
number of times. There were two different versions of the task: Although the assessment parts were 
the same in both versions, during the training and booster training, half of the participants (the training 
group) always pulled (approach) low-fat food pictures, and pushed (avoid) high-fat food pictures. The 
other half of the participants (the placebo group) continued to push and pull all pictures an equal 
number of times. In other words, they received a continuous assessment. After the AAT, participants 
completed the post-training assessment of the BIAT and the DPT. It took participants approximately 
2.5 hours to finish the experiment. 
Results
Data preparation
To correct for the potential effect of outlier reaction times, medians were analyzed instead of means. 
Means reported in this paper therefore refer to means of medians. Incorrect responses and trials with 
extreme (< 300 ms or > 2000 ms) reaction times were removed before aggregating the data. The 
extreme reaction times were removed because reaction times below 300 ms or above 2000 ms are 
improbably and are likely to be caused by participants reacting before looking at the stimuli or by not 
paying attention to the trial on the screen. On average, participants made errors on 10% of the BIAT 
approach-avoidance trials, 8% on both the AAT and BIAT positive-negative trials, and 5% on the DPT 
trials. Participants who made errors on more than 15% of trials were excluded from analyses (AAT: n = 
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10, BIAT positive-negative: n = 12, BIAT approach-avoidance: n = 13, DPT: n = 4). Means and standard 
deviations for each task, pre-training and post-training are presented in Table 1, separately for the 
training group and the placebo group, and separately for dieters and non-dieters.
Implicit self-control dispositions in the pre-training phase
To investigate whether dieters showed implicit self-control dispositions when compared to non-
dieters, the pre-training assessments of all implicit tasks were analyzed. With regard to the positive-
negative BIAT, positive scores were subtracted from negative scores. Higher scores indicate a relative 
positive attitude, whereas negative scores indicate a relative negative attitude. The 2 (Food Type: high-
fat, low-fat) x 2 (Group: diet, non-diet) Repeated-Measures ANOVA showed a significant interaction 
between Food Type and Group, F(1, 63) = 4.72, p < .05, eta2 = .07. Post-hoc tests showed that dieters 
showed a more negative association with high-fat food, F(1, 63) = 4.75, p < .05, eta2 = .07, but the 
difference between dieters and non-dieters was not significant for low-fat food, F(1, 63) = 2.64, p 
= .11, eta2 = .04. There also was a significant effect of Food Type, F(1, 63) = 7.95, p < .02, eta2 = .11. 
That is, participant’s general affective associations with low-fat food were more positive than their 
associations with high-fat food, but the Group effect was not significant, F(1, 63) = 0.00, p = .98, eta2 
= .00. With regard to the approach-avoidance BIAT, approach scores were subtracted from avoidance 
scores to create relative scores. Higher scores indicate a relative approach tendency, whereas negative 
scores indicate a relative avoidance tendency. The 2 (Food Type: high-fat, low-fat) x 2 (Group: diet, 
non-diet) Repeated-Measures ANOVA revealed no significant effects: maximum F(1, 62) = 2.16, p = 
.15, eta2 = .03.
 To investigate pre-training group differences on the DPT, two separate 2 (Food Type: high-fat, 
low-fat) x 2 (Dot: behind food picture, behind neutral picture) x 2 (Group: diet, non-diet) Repeated-
Measures ANOVAs were conducted, one for the 200 ms stimulus presentation time, and one for the 
500 ms stimulus presentation time. Both ANOVAs failed to show the expected three-way interaction, 
for 200 ms: F(1, 71) = 0.00, p = .97, eta2 = .00, and for 500 ms: F(1, 71) = 0.00, p = .99, eta2 = .00. The 
ANOVA for the 200 ms presentation time showed only a significant main effect for Dot, F(1, 71) = 72.9, 
p < .001, eta2 = .51, but no other significant effects emerged: maximum F(1, 71) = 3.74, p = .07, eta2 = 
.05. Similarly, the ANOVA for the 500 ms presentation time also showed a significant main effect for 
Dot, F(1, 71) = 106.70, p < .001, eta2 = .60. Again, the other effects were non-significant: maximum F(1, 
71) = 3.98, p = .05, eta2 = .05. This means that for both presentation times, participants were generally 
faster to react to the Dot when it appeared behind a food picture.
 With regard to the AAT, approach scores were subtracted from avoidance scores, creating AAT-
scores that indicate relative approach when positive and relative avoidance when negative. The 2 
(Food Type: high-fat, low-fat) x 2 (Group: diet, non-diet) Repeated-Measures ANOVA did not reveal a 
Food Type x Group interaction, F(1, 65) = 0.60, p = .44, eta2 = .01, but it did show a main effect for Food 
Type, F(1, 65) = 9.92, p < .05, eta2 = .13. All participants showed stronger approach of low-fat food than 
of high-fat food. The main effect of Group was not significant, F(1, 65) = 0.05, p = .83, eta2 = .00.
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Table 1. Means and Standard Deviations for the Brief IAT Positive-Negative, Brief IAT Approach-Avoidance, Dot Probe 
Task, and Approach-Avoidance Task
Task Group
Training 
status
Trial type
Pre-training 
Mean (SD)
Post-training
Mean (SD)
Brief IAT 
positive-negative
Dieters Training Healthy positive 674 (80) 611 (126)
Healthy negative 794 (241) 660 (181)
Unhealthy positive 708 (129) 593 (108)
Unhealthy negative 630 (73) 576 (87)
Placebo Healthy positive 612 (98) 561 (72)
Healthy negative 638 (110) 570 (88)
Unhealthy positive 583 (167) 522 (79)
Unhealthy negative 570 (99) 534 (71)
Non-dieters Training Healthy positive 647 (95) 562 (57)
Healthy negative 690 (104) 572 (82)
Unhealthy positive 615 (126) 523 (64)
Unhealthy negative 612 (84) 537 (63)
Placebo Healthy positive 629 (84) 574 (89)
Healthy negative 638 (96) 568 (65)
Unhealthy positive 575 (85) 535 (60)
Unhealthy negative 592 (71) 547 (61)
Brief IAT 
approach- avoidance
Dieters Training Healthy approach 647 (141) 572 (66)
Healthy avoidance 637 (85) 586 (99)
Unhealthy approach 588 (109) 544 (76)
Unhealthy avoidance 608 (108) 566 (86)
Placebo Healthy approach 632 (116) 563 (77)
Healthy avoidance 654 (124) 544 (143)
Unhealthy approach 607 (131) 502 (76)
Unhealthy avoidance 583 (91) 530 (87)
Non-dieters Training Healthy approach 585 (52) 558 (67)
Healthy avoidance 598 (55) 569 (67)
Unhealthy approach 545 (63) 537 (77)
Unhealthy avoidance 549 (58) 545 (75)
Placebo Healthy approach 709 (161) 603 (96)
Healthy avoidance 676 (91) 604 (90)
Unhealthy approach 609 (93) 558 (103)
Unhealthy avoidance 674 (117) 564 (79)
Dot Probe Task
200 ms
Dieters Training Healthy-neutral: 
dot behind neutral 772 (102) 695 (83)
dot behind healthy 691 (106) 624 (86)
Unhealthy-neutral:
dot behind neutral 752 (98) 687 (86)
dot behind unhealthy 691 (106) 652 (107)
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Table 1. Means and Standard Deviations for the Brief IAT Positive-Negative, Brief IAT Approach-Avoidance, Dot Probe 
Task, and Approach-Avoidance Task (Continued)
Task Group Training status Trial type
Pre-training 
Mean (SD)
Post-training
Mean (SD)
Dot Probe Task
200 ms
Dieters Placebo Healthy-neutral: 
dot behind neutral 745 (136) 646 (98)
dot behind healthy 665 (54) 595 (75)
Unhealthy-neutral:
dot behind neutral 740 (114) 652 (122)
dot behind unhealthy 651 (83) 612 (79)
Non-dieters Training Healthy-neutral: 
dot behind neutral 694 (106) 654 (77)
dot behind healthy 630 (95) 630 (87)
Unhealthy-neutral:
dot behind neutral 701 (77) 649 (93)
dot behind unhealthy 644 (78) 605 (68)
Placebo Healthy-neutral: 
dot behind neutral 745 (91) 673 (106)
dot behind healthy 658 (86) 624 (80)
Unhealthy-neutral:
dot behind neutral 756 (108) 694 (104)
dot behind unhealthy 676 (93) 625 (64)
Dot Probe Task
500 ms
Dieters Training Healthy-neutral: 
dot behind neutral 739 (87) 701 (79)
dot behind healthy 638 (99) 582 (63)
Unhealthy-neutral:
dot behind neutral 759 (107) 662 (76)
dot behind unhealthy 665 (117) 622 (115)
Placebo Healthy-neutral: 
dot behind neutral 748 (108) 641 (108)
dot behind healthy 638 (82) 565 (69)
Unhealthy-neutral:
dot behind neutral 744 (102) 669 (108)
dot behind unhealthy 615 (111) 563 (65)
Non-dieters Training Healthy-neutral: 
dot behind neutral 702 (68) 649 (98)
dot behind healthy 629 (81) 562 (63)
Unhealthy-neutral: 
dot behind neutral 701 (82) 637 (86)
dot behind unhealthy 605 (75) 569 (46)
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Table 1. Means and Standard Deviations for the Brief IAT Positive-Negative, Brief IAT Approach-Avoidance, Dot Probe 
Task, and Approach-Avoidance Task (Continued)
Task Group Training status Trial type
Pre-training 
Mean (SD)
Post-training
Mean (SD)
Dot Probe Task
500 ms
Non-dieters Placebo Healthy-neutral: 
dot behind neutral 727 (110) 671 (97)
dot behind healthy 659 (85) 611 (97)
Unhealthy-neutral:
dot behind neutral 710 (81) 662 (77)
dot behind unhealthy 651 (113) 603 (97)
Approach-Avoidance 
Task
Dieters Training Healthy approach 740 (118) 716 (68)
Unhealthy approach 739 (86) 772 (102)
Healthy avoidance 784 (76) 819 (98)
Unhealthy avoidance 761 (74) 748 (82)
Placebo Healthy approach 673 (72) 682 (125
Unhealthy approach 695 (93) 664 (98)
Healthy avoidance 727 (101) 720 (93)
Unhealthy avoidance 718 (89) 702 (90)
Non-dieters Training Healthy approach 674 (135) 675 (107)
Unhealthy approach 708 (179) 770 (97)
Healthy avoidance 739 (157) 779 (119)
Unhealthy avoidance 712 (157) 709 (75)
 
Placebo Healthy approach 659 (98) 657 (73)
Unhealthy approach 669 (105) 652 (94)
Healthy avoidance 718 (96) 697 (96)
Unhealthy avoidance 697 (117) 697 (114)
Training effect on the Approach-Avoidance Task
To investigate effects of training, the low-fat food AAT-score (see previous section) was subtracted 
from the high-fat AAT-score. A higher difference score indicates relative approach of high-fat food. 
The results of the 2 (Time: pre-training, post-training) x 2 (Training: training group, placebo group) x 2 
(Group: diet, non-diet) Repeated-Measures ANOVA showed a general and substantial training effect 
on the AAT, indicated by a significant Time x Training interaction, F(1, 63) = 23.72, p < .001, eta2 = .27: 
the training group showed a significant increase of avoidance of high-fat food as a result the training, 
F(1, 29) = 23.59, p < .001, eta2 = .45, whereas the placebo group did not show a significant change (if 
anything, the approach of high-fat food increased), F(1, 34) = 3.27, p = .08, eta2 = .09. The main effects 
of Time F(1, 63) = 6.15, p < .05, eta2 = .09, and Training, F(1, 63) = 19.11, p < .001, eta2 = .23, were also 
significant. There was no significant main effect of Group, F(1, 63) = 0.96, p = .33, eta2 = .02. The results, 
however, failed to show the expected three-way interaction, F(1, 63) = 0.00, p = .95, eta2 = .00. We also 
looked into the training effects of low-fat food, F(1, 63) = 8.74, p < .01, eta2 = .12, and high-fat food, 
F(1, 63) = 8.66, p < .01, eta2 = .12, separately and found that both analyses showed the expected Time 
x Training interaction.
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Training generalization effects
To investigate whether training effects of the AAT generalized to the BIATs, two separate 2 (Time: 
pre-training, post-training) x 2 (Training: training group, placebo group) x 2 (Group: diet, non-diet) 
Repeated-Measures ANOVAs were conducted: one for each BIAT. First, difference scores (see previous 
sections) on low-fat foods were subtracted from scores on high-fat foods. 
 With regard to the positive-negative BIAT, a higher difference score indicates a more positive 
association with high-fat food. The 2 (Time: pre-training, post-training) x 2 (Training: training group, 
placebo group) x 2 (Group: diet, non-diet) Repeated-Measures ANOVA for the positive-negative BIAT 
showed significant main effects for Time, F(1, 61) = 4.76, p < .05, eta2 = .07, Training, F(1, 61) = 5.67, p < 
.05, eta2 = .09, and Group, F(1, 61) = 4.75, p < .05, eta2 = .07. In general, counterintuitively, the training 
resulted in a more positive association with high-fat food (M
pre-training 
= 61, SD
pre-training 
= 202, M
post-training 
= -8, SD
 post-training 
=127). When looking at this effect more closely, it becomes apparent that despite 
randomization, the training group showed significantly stronger negative biases (M = -62, SD = 221), 
than the placebo group (M = 40, SD = 136), F(1, 104) = 8.26, p < .01, at the pre-training assessment, 
which points to a randomization error. This group difference was not significant at the post-training 
assessment anymore, F(1, 104) = 2.99, p = .09. All other effects were non-significant: maximum F(1, 61) 
= 1.86, p = .18, eta2 = .03. 
 Regarding the approach-avoidance BIAT, a higher difference indicates a stronger association 
between approach and high-fat food. The 2 (Time: pre-training, post-training) x 2 (Training: training 
group, placebo group) x 2 (Group: diet, non-diet) Repeated-Measures ANOVA showed a significant 
Time x Training x Group interaction, F(1, 60) = 9.71, p < .01, eta2 = .14. When looking at this effect more 
closely, it becomes apparent that this interaction is driven by the group difference in the placebo 
group pre-training: Dieters differed significantly from non-dieters in the placebo group, F(1, 30) = 
6.11, p < .05, with dieters showing an avoidance association with high-fat food (M = -47, SD = 158), as 
indicated by the negative difference score, and non-dieters showing an approach association (M = 
98, SD = 157), as indicated by the positive difference score. However, dieters did not differ significantly 
from non-dieters in the training group, F(1, 30) = 1.17, p = .29 (dieters: M = 30, SD = 137; non-dieters: 
M = -9, SD = 63). The approach-avoidance BIAT did not show a general training effect, as indicated by 
the non-significant Time x Training interaction, F(1, 60) = 0.06, p = .81, eta2 = .00.
 To investigate the generalization effect of the AAT-training on the DPT, two separate analyses were 
performed: one for the 200 ms presentation time and one for the 500 ms presentation time. Again, 
difference scores were calculated to make the results more comprehensible: RTs on trials where the 
dot replaced the food picture were subtracted from trials where the dot replaced the neutral picture, 
separately for pre-training and post-training, and separately for low-fat and high-fat trials. A higher 
score in this case means a higher attentional bias towards food pictures. 
 For the 200 ms presentation time, the 2 (Food Type: high-fat, low-fat) x 2 (Time: pre-training, post-
training) x 2 (Training: training group, placebo group) x 2 (Group: diet, non-diet) Repeated-Measures 
ANOVA only showed a significant main effect of Time, F(1, 69) = 12.40, p < .01, eta2 = .15. All other 
effects were non-significant: maximum F(1, 69) = 1.81, p = .18, eta2 = .03. 
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 For the 500 ms presentation time, the 2 (Food Type: high-fat, low-fat) x 2 (Time: pre-training, post-
training) x 2 (Training: training group, placebo group) x 2 (Group: diet, non-diet) Repeated-Measures 
ANOVA showed a significant general training generalization effect, as indicated by a Food Type x 
Time x Training interaction, F(1, 69) = 4.98, p < .05, eta2 = .07. The only other significant effect was the 
Food Type x Training x Group interaction, F(1, 69) = 4.31, p < .05, eta2 = .06. All other effects were non-
significant: maximum F(1, 69) = 3.29, p = .07, eta2 = .05. 
 An additional difference score was calculated to help to more clearly understand the direction 
of the general training generalization effect: Scores of low-fat food were subtracted from the scores 
of high-fat food. Higher scores mean a relatively higher attentional bias towards high-fat food. While 
participants in the placebo group became faster in general, participants in the training group did not 
show a change in their attentional bias towards low-fat food (pre-training, F(1, 71) = 0.04, p = .83, eta2 = 
.00), but they did show a significant decrease in attentional bias towards high-fat food, F(1, 71) = 5.77, 
p < .05, eta2 = .08. Regression analyses showed that the pre-training to post-training change in scores 
on the AAT significantly predicted the change in pre-training to post-training scores on the DPT, B = 
.34, t(112) = 2.13, p < .05. 
Questionnaires
BMI-scores for dieters (M = 22.0, SD = 2.6) were significantly higher than for non-dieters (M = 20.8, 
SD = 2.0), F(1, 73) = 5.00, p < .05, eta2 = .06. In response to the question “How much do you like this 
food?”, dieters (M
 
= 49.9, SD = 11.9) and non-dieters (M
 
= 52.9, SD = 10.0) did not significantly differ 
with respect to both high-fat food, F(1, 71) = 1.36, p = .25, eta2 = .02, and low-fat food (dieters: M
 
= 50.8, 
SD = 11.7, non-dieters: M = 48.3, SD = 9.8), F(1, 70) = 0.92, p = .34, eta2 = .01. High-fat food pictures (M 
= 51.7, SD = 10.5) were not rated differently than low-fat food pictures (M = 49.4, SD = 9.9), t(114) = 
1.71, p = .09.
Discussion
In the present study we aimed to investigate whether people who are on a diet, and thus are believed 
to have a long-term goal to lose weight, show implicit cognitive and approach biases towards long-
term goals rather than towards high-caloric food temptations. Fishbach and Shah (2006) have labelled 
these counteractive self-control tendencies “implicit self-control dispositions”. More specifically, we 
expected that when dieters show implicit self-control dispositions when compared to non-dieters, 
they should exhibit stronger approach and positive affective associations (Brief Implicit Association 
Test; BIAT), stronger attentional biases (Dot Probe Task; DPT), and stronger automatic approach 
tendencies (Approach-Avoidance Task; AAT) towards low-caloric food stimuli rather than towards 
high-caloric food stimuli. For non-dieters the opposite effect was expected.
 Regarding the results of the AAT, participants indeed showed a stronger approach of the long-
term goal (low-caloric food) than of the temptation (high-caloric food). This effect was not specific to 
dieters, however; it occurred in all participants. Following Fishbach and Shah’s (2006) reasoning, this 
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could mean that all participants showed implicit self-control dispositions. High-caloric and low-caloric 
food pictures all looked attractive. Indeed, results of the explicit rating task did not reveal differences 
between the food picture types, meaning that low-caloric foods were not liked more than high-
caloric foods on an explicit level. It makes sense to assume that all participants, in line with cultural 
values with regard to beauty and self-control, show an approach tendency towards the low-caloric 
food pictures. However, this was not what we had expected from the non-dieters. The non-dieters 
had a lower BMI than the dieters in this study and had a weaker goal to lose weight. However, these 
findings do not exclude the possibility that non-dieters have cultural values that are quite similar to 
the dieters’. 
 Results of the DPT and approach-avoidance BIAT failed to show implicit self-control dispositions 
in dieters. However, on the positive-negative BIAT, diet status did interact with associations; dieters 
showed a more negative association with high-caloric food than non-dieters. This finding is in line 
with the findings of Fishbach and Shah (2006). However, there were no indications of implicit self-
control dispositions for the approach-avoidance BIAT and the DPT, which is not in line with the results 
found by Fishbach and Shah.
 The second goal of the present study was to investigate whether action tendencies can be trained 
using an AAT-training even when self-control dispositions already exist before the training. Half of 
the participants received a low-caloric approach/high-caloric avoid AAT-training, and the other half 
of the participants received a placebo AAT-training. Although all participants showed relatively more 
approach of low-caloric food to begin with, the AAT-training further increased this implicit self-control 
disposition effect, meaning that participants in the training group showed increased implicit self-
control disposition effects after the training. This was not the case for participants in the placebo 
group. Important to note is that the training effect was significant for both approach of low-caloric 
and avoidance of high-caloric food stimuli. Additionally, we investigated whether the training results 
of the AAT generalized to the other measures of automatic cognitive processes: both BIATs and the 
DPT. The training effect generalized to the DPT when stimuli presentation was 500 ms and did not 
differ between dieters and non-dieters. The change in AAT-scores from pre-training to post-training 
significantly predicted the change in DPT scores from pre-training to post-training. These training 
effects failed to generalize to any of the BIATs. Most importantly, however, we showed that despite 
the fact that people showed action tendencies in line with implicit self-control dispositions before 
training, the training was able to strengthen these action tendencies even further. We have to be 
careful when drawing conclusions, since training effects only generalized to the DPT. Furthermore, we 
did not include behavioural measures in this study. That is, we do not know what the effect of the AAT 
would be on, for example, snacking behaviour, above and beyond the effect of implicit self-control 
dispositions. Stronger automatic action tendencies might make it easier to make the right food 
choices when people are confronted with temptations, because action tendencies might be more 
easily activated, more stable, or more general. Future research should include behavioural measures, 
such as a food choice paradigm, or a food diary, to investigate this further.
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 Another limitation of this study might be the order of the presentation of the tasks. All participants 
showed implicit self-control dispositions on the AAT. We do not know whether this was a pre-existing 
effect, or whether the effect was primed by the Diet Goal Questionnaire that was administered before 
the AAT-training. The questionnaire might have activated a dieting goal that was not previously 
present in the participants. Regardless of this, we did find that automatic action tendencies that are 
already in line with participants’ long-term goal can be ‘improved’ even further. 
 Error rates in this study were also quite high: Participants who made errors on more than 15% 
of trials were excluded from analyses. In the AAT analyses, 10 participants had to be excluded, 12 
in the BIAT positive-negative analyses, 13 in the BIAT approach-avoidance analyses, and 4 in the 
DPT analyses. The tasks used in this study are widely used without encountering similar problems. 
The reason for the high error rates, therefore, remains unclear. It might be explained by the lack of 
motivation of participants. There was no indication to assume that this was the case, but we did not 
ask participants about their motivation. 
 Our results are relevant for clinical practice, especially considering the possibility that patients 
often enter therapy with strong motivation to change and possible accompanying implicit self-control 
dispositions. At the start of treatment, patients can greatly benefit from the activation of long-term 
goals, since they help the patient to stay on track by automatically organizing healthy behavioural 
choices. Training of automatic cognitive processes could further strengthen this, but might even 
help patients to achieve long-term changes by more permanently ‘reprogramming’ patients’ action 
tendencies. Wiers et al. (2011) and Eberl et al. (2013) have shown that training of automatic cognitive 
processes can indeed have long-term effects.
 Taken together, we expected that for dieters, their automatic affective associations, attentional 
biases, and automatic action tendencies would be in line with their long-term goal instead of 
their temptations. We expected the opposite pattern for non-dieters. This hypothesis was partly 
confirmed. Dieters, in contrast to non-dieters, showed to have a more negative affective association 
with high-caloric food (BIAT). In line with this, on the AAT all participants (not just dieters) showed 
higher approach tendencies towards low-caloric food. Most importantly, we found that, even when 
automatic action tendencies are already in line with long-term goals before any training has occurred, 
these automatic action tendencies can be trained even further with an AAT-training. These effects 
generalized to attentional biases (DPT). Trainability therefore does not seem to be reduced when 
implicit self-control dispositions are present.
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Appendix A
Diet Goal Questionnaire
1. How often do you think about dieting?
0 The entire day
0  Multiple times a day
0 Multiple times a week
0 Multiple times a month
0 Almost never
2. Imagine: there is an effective and safe method that helps you to easily lose weight. How much 
money would you be willing to spend on this method? 
0 Less than 10 euros
0 10 – 50 euros
0 50 – 100 euros
0 100 – 500 euros
0 More than 500 euros
3. I want to lose weight.
1                     2                     3                     4                     5
Not at all                                   Very much 
4. How much are you bothered by your weight?
1                     2                     3                     4                     5
Not at all                                        Very much
5. How often have you tried dieting?
1                     2                     3                     4                     5
Never                                          Many times
6. How successful is your diet this time? (0 = not applicable)
1                     2                     3                     4                     5
Not at all                                         Very successful


PART 2

Chapter 6
The Self-Control Cognition Questionnaire: 
Cognitions in the Maintenance of Unwanted Habits 
Based on: Maas, J., Keijsers, G.P.J., Cangliosi, C., van der Veld, W., Tanis, J., & van Minnen, A. (2014). The 
Self-Control Cognition Questionnaire: Cognitions in the maintenance of unwanted habits. Revision 
submitted.
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Abstract
Self-control cognitions arise right before or after someone gives in to an unwanted habit. This paper 
reports on the development of the 11-item Self-Control Cognition Questionnaire (SCCQ) in a series 
of three studies to assess the effect of cognitive (behaviour) therapy on these self-control cognitions. 
In the first study (n = 308), we found that the SCCQ has a two-factor structure and is reliable. The 
factors were named “Giving way is rewarding” and “Resistance is impossible”. The construct validity 
of the SCCQ was assessed in the second study (n = 138). As expected, the SCCQ correlated positively 
and strongly with the preoccupation with unwanted habits and with the experience of craving, and 
correlations with one’s tendency to consider the long-term consequences of actions were small. 
The third study demonstrated that the SCCQ discriminates between patients with habit disorders 
(n = 63) and controls with non-pathological unwanted habits (n = 106). The SCCQ was sensitive to 
therapeutic change in two patient samples, one suffering from hair pulling disorder and the other 
from pathological skin picking. The SCCQ is applicable to unwanted habits in general, regardless of 
the type of unwanted habit. It is proven to have sound psychometric properties and is suitable for 
use in practice.
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Unwanted habits, such as nail biting, hair pulling, and skin picking, can be successfully treated with 
brief behaviour therapy (e.g., Keijsers et al., 2006b; Lerner, Franklin, Meadows, Hembree, & Foa, 1998; 
Van Minnen, Hoogduin, Keijsers, Hellenbrand, & Hendriks, 2003), better than with other types of 
treatment such as serotonin-based medication. Unfortunately, however, relapse rates tend to be high, 
with effect size reductions up to 70% after 24 months of treatment (e.g., Keijsers et al., 2006b). Short-
term changes in habits can be fairly successfully established, but long-term changes are more difficult 
to achieve. 
 The high relapse rates after treatment of unwanted habits can be attributed to the time and 
effort it takes to overrule the old stimulus-response associations that maintain the habit. Before new 
stimulus-response associations are learned and become automatically activated, a fairly large amount 
of self-control is needed over a longer period of time to resist the urge to give in to the unwanted habit 
(e.g., Baumeister, Bratslavsky, Muraven, & Tice, 1998; Baumeister, Muraven, & Tice, 2000; Baumeister 
& Vohs, 2007). Cognitive therapy aimed at automatic giving in cognitions might be an interesting 
alternative to behaviour therapy since it seems to put less strain on a patient’s self-control ability. 
 In previous years, in which we carried out treatments for patients with impulse-control disorders, 
we discovered that most patients are able to identify automatic thoughts which are frequently 
present in combination with the urge to give in to their unwanted behaviour (e.g., “The urge to … is 
so strong that I think I am not able to resist”, or “After a hard day’s work, I often feel that I deserve to 
…”). These thoughts seem to typically arise right before or after the unwanted behaviour occurs. The 
function of these cognitions appears to be to justify the habitual behaviour and to ward off attempts 
of self-control. We have called these cognitions self-control cognitions.  
 To our surprise, there was no instrument available to measure these cognitions. Therefore, we 
developed a short self-report instrument, called the Self-Control Cognition Questionnaire (SCCQ), 
which was first documented in an unpublished manuscript by Tanis-Jacobs (2004). The details of 
this study are described in the Methods section of Study 1. It is important to find out more about 
these types of cognitions. First, it is important to find out whether self-control cognitions are indeed 
generally present in patients suffering from unwanted habits. Second, it is important to find out if self-
control cognitions decrease in response to successful treatment, and whether they accompany other 
treatment effects, especially the reduction of the unwanted behaviour. 
 The present paper reports on a series of three studies in which the psychometric properties 
of the SCCQ were investigated. In Study 1, we investigated whether the factor structure from the 
original SCCQ could be replicated in an independent sample. The construct validity of the SCCQ was 
examined in Study 2. In Study 3, we examined the discriminant validity of the SCCQ in two groups of 
patients with a pathological unwanted habit and a control group with non-pathological unwanted 
habits. In addition to the discriminant validity, we investigated whether the SCCQ was sensitive to 
therapeutic change, again using data of the  two patient samples.
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Study 1: Factor structure and reliability
Since the details regarding the development of the original SCCQ are documented in an unpublished 
paper (Tanis-Jacobs, 2004), we will start this section by reporting results from this unpublished 
paper: The original SCCQ consisted of 20 items and was thought to reflect a three-factor structure, 
representing three types of beliefs regularly expressed by patients regarding the difficulty maintaining 
control over their unwanted habit: the belief that admitting to the urge to perform the behaviour is 
rewarding (e.g., “After a hard day’s work, I often feel that I deserve to …”), the belief that it is impossible 
to resist the urge (e.g., “The urge to … is so strong that I think I am not able to resist”), and beliefs that 
downplay the importance of resisting the urge (e.g., “If I can’t resist the urge to …, I tell myself: “I’ll only 
give in this time, I’ll definitely stop tomorrow”). In the study by Tanis-Jacobs, 227 healthy students 
completed the SCCQ during a third year bachelor seminar at Radboud University in The Netherlands. 
Only 3.1% of the students reported not having an unwanted habit. Many students (26.0%) reported 
having multiple unwanted habits. Unwanted habits that were reported were: snacking (32.9%), skin 
picking (21.7%), smoking (14.9%), nail biting (12.4%), hair pulling/fiddling (5.0%), and drinking (1.9%). 
The mean age of the sample was 23.2 years (SD = 1.7, range 19 – 56) and 74% of the participants were 
women. 
 During the same seminar one week later, the SCCQ was handed out again. Of the 227 students, 
78 students completed both assessments. Nine items were deleted from the original questionnaire 
because these items had low (<.4) factor loadings and 11 items remained. Principal component 
analysis on the data from the first assessment indicated a two-dimensional structure. Tanis-Jacobs 
(2004) reported that 53.78% of the total variance was explained by both components. After varimax 
rotation the first component had an eigenvalue of 4.8 and a proportion explained variance of 32.02%. 
The second component had an eigenvalue of 3.3 and a proportion explained variance of 21.76%. 
The factors were named “Giving way is rewarding” and “Resistance is impossible”. In the present study, 
this 11-item SCCQ was used. The English version can be found in Appendix A. Please note that the 
analyses were all done on the Dutch version of the SCCQ. The Dutch version can be requested from 
the first author.
 In Study 1, we examined whether the factor structure of the original SCCQ, as documented by 
Tanis-Jacobs (2004), remained intact in a new independent sample of students. We also examined the 
(test-retest) reliability. 
Methods
Participants and procedure
The recruitment of the student sample took place during a second year bachelor seminar at Radboud 
University in The Netherlands. Immediately after the first half of the seminar, students were asked to 
remain in their seats a bit longer to complete the SCCQ. Students who refused to participate were free 
to leave. Participation was voluntarily and without compensation. The SCCQ was preceded by a brief 
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introduction explaining what unwanted habits are (habits are bothersome to you or others, because 
they are peculiar, repulsive, or cause damage) and students were requested to fill out which unwanted 
habits they had. If they had more than one unwanted habit, students were asked to complete the SCCQ 
for the one habit that bothered them most. The 11 items were presented in random order and were 
scored on a five-point Likert scale, where “1” stands for “does not apply to me at all” and “5” for “totally 
applies to me”. This same procedure was repeated two weeks later during the same seminar series. The 
completed questionnaires of both assessments were matched on the basis of birth date and initials.
 The group consisted of 342 second-year psychology students. Twenty-one of them did not 
complete the entire SCCQ. Their data were excluded from further analyses. Thirteen students reported 
having no unwanted habits. Their data were also excluded. Of the remaining 308 students, the majority 
reported having multiple unwanted habits (65.0%). Unwanted habits that were mentioned were: skin 
picking (25.5%) snacking (24.5%), smoking (10.4%), hair pulling/fiddling (10.4%), nail biting (8.5%), and 
drinking (5.7%). Ninety-nine students completed both assessments. The mean age of the sample was 
20.9 years (SD = 2.5, range 18 – 43) and 82% of the participants were women. 
Materials
The SCCQ (Tanis-Jacobs, 2004) was developed to assess the occurrence of self-control cognitions 
in patients with impulse-control disorders and unwanted habits in order to assess changes due to 
treatment. The SCCQ contains automatic cognitions that arise right before, during, or immediately 
after an unwanted habit occurs. All items are phrased as statements containing a blank (for example 
“The urge to … is so strong that I think I am not able to resist). The instruction is to think of one’s 
unwanted habit when reading across the blanks and circle one number on the 5 point Likert-scale 
(“1” = does not apply to me at all, “5” = totally applies to me). The internal consistency and test-retest 
reliability of the 11-items version of the SCCQ are satisfactory, as reported by Tanis-Jacobs (2004): 
“Giving way is rewarding” with six items had a Cronbach’s α of .88 and a test-retest reliability of .90, and 
the component “Resistance is impossible” with five items had a Cronbach’s α of .77 and a test-retest 
reliability of .86. 
Results
Confirmatory factor analysis and reliability
Confirmatory factor analysis was conducted by analyzing the covariance matrix using Lisrel 8 
(Jöreskog & Sörbom, 1996). We evaluated the models using the rules of thumb provided by Hu and 
Bentler (1999). Means and (co)variances of the items are reported in Table 1. The analysis showed that 
the two-factor model did not fit perfectly (RMSEA = 0.101, NNFI = 0.94, CFI = 0.95, SRMR = 0.070, χ2 
= 170.55, df = 43). It was decided to solve the misspecifications in the model in a stepwise manner 
by permitting correlating errors between items. After six modifications to the model, an acceptable 
model fit was obtained (RMSEA = 0.067, NNFI = 0.97, CFI = 0.98, SRMR = 0.046, χ2 = 88.1, df = 37). 
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Table 1. Covariance Matrix and Means for the Items of the Self-Control Cognition Questionnaire
1  2 3 4 5 6 7 8 9 10 11
1 2.29
2 0.45 1.52
3 1.01 0.52 1.93
4 1.02 0.44 1.35 1.71
5 0.43 0.58 0.64 0.66 1.98
6 0.68 0.57 0.75 0.68 0.26 1.39
7 0.66 0.75 0.51 0.45 0.54 0.47 1.54
8 0.36 0.70 0.62 0.52 0.90 0.31 0.62 1.92
9 1.24 0.50 1.28 1.17 0.70 0.47 0.47 0.60 2.10
10 1.04 0.51 1.02 0.90 0.52 0.78 0.60 0.49 1.07 1.75
11 1.05 0.48 1.44 1.20 0.59 0.67 0.54 0.59 1.29 1.04 1.79
Means 2.62 2.50 2.50 2.25 2.41 1.98 2.31 2.62 2.59 2.20 2.33
Note: all (co)variances were significant at p < .05.
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Figure 1. Factor Model of the Final Version of the Self-Control Cognition Questionnaire.
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We, therefore, concluded that the structure of the SCCQ was replicated in an independent sample. 
The factor model is presented in Figure 1. Errors and correlations between the errors are not depicted 
in this figure. Internal consistency and test-retest reliability of the SCCQ were satisfactory: Cronbach 
α’s were .89 for “Giving way is rewarding”, and.72 for “Resistance is impossible”. Test re-test reliability was 
.83 for “Giving way is rewarding” and .85 for “Resistance is impossible”.
Study 2: Establishing the construct validity
The construct validity of the SCCQ was determined in Study 2. We expected that the SCCQ would 
show a substantive positive correlation with the Temptation and Restraint Inventory (TRI), and the 
Jellinek Craving Questionnaire (JCQ). A substantive positive correlation would indicate that self-control 
cognitions are related to preoccupation with the inability to control unwanted habits as measured by 
the TRI and with the degree of experienced craving as measured  by the JCQ. We expected that the 
SCCQ to show no significant correlation or even to show a significant negative correlation with the 
Consideration of Future Consequences Scale (CFCS), which is a measurement of taking into account 
the long-term consequences of one’s actions. A non-significant or negative correlation would indicate 
that self-control cognitions are not positively related to being aware of long-term consequences.
Methods
Participants and procedure
Recruitment of the participants took place in and around Radboud University. Students and university 
employees were asked to voluntarily participate in the study. The SCCQ (see Appendix A) was handed 
out, along with three other questionnaires, which participants could complete at home and return to 
the university in an envelope we provided them with. 
 A total of 138 participants returned the questionnaires. Twenty-one participants (15.2%) reported 
having no unwanted habits and were therefore not included in further analyses. Many participants 
(37.7%) again reported having multiple unwanted habits. The following unwanted habits were 
reported: snacking (27.7%), skin picking (20.0%), nail biting (18.5%), smoking (16.9%), hair pulling/
fiddling (1.5%), and drinking (1.5%). The mean age of the participants was 37.3 years (SD = 12.9, range 
17 – 70) and 71% of them were women.
Materials
Three instruments were administered in addition to the SCCQ. The Temptation and Restraint Inventory 
(TRI) was developed by Collins and Lapp (1992) to assess the preoccupation with the inability to 
control alcohol consumption. For the present study, the alcohol-related words were replaced by a 
blank space, so that participants could fill in their own unwanted habit. The TRI consists of 15 items, 
which are scored on a nine-point Likert scale, where “1” stands for “never” and “9” stands for “always”. 
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A high score reflects a higher degree of preoccupation. Examples are “When you feel anxious, are 
you more likely to …?” and “How much difficulty do you have controlling …?”. In the present study, 
Cronbach’s α was .89.
 The Jellinek Craving Questionnaire (JCQ) was developed by Ooteman and de Wildt (2000) to 
measure the degree of perceived craving. This one-dimensional self-report questionnaire consists of 
24 items, which are scored on a six-point Likert scale where “1” stands for “never” and “6” for “most of 
the time”. An example is: “In the past months I felt a strong urge to go ...”. Cronbach’s α of the JCQ in the 
present study was .95.
 The Consideration of Future Consequences Scale (CFCS), developed by Stathman, Gleicher, 
and Boninger (1994), comprises 12 items, which are scored on a five-point Likert scale. This one-
dimensional self-report instrument measures how strongly someone considers the long-term 
consequences of one’s actions where “1” means “extremely uncharacteristic” and “5” means “extremely 
characteristic”. Examples are “I consider how things might be in the future, and try to influence those 
things with my day to day behaviour”, and “I only act to satisfy immediate concerns, figuring that I will 
take care of future problems that may occur at a later date”. Cronbach’s α of the CFCS in the present 
study was .73.
 
Results
Construct validity
Means and standard deviations of the questionnaires are reported in Table 2. Pearson correlations were 
calculated between the SCCQ and the TRI, the JCQ, and the CFCS. The SCCQ correlated significantly 
and positively with the TRI (“Giving way is rewarding”: r = .58, p < .001, “Resistance is impossible”: r = 
.71, p < .001 ) and the JCQ (“Giving way is rewarding”: r = .62, p < .001, “Resistance is impossible”: r = .64, 
p < .001), and not with the CFCS (“Giving way is rewarding”: r = .11, p = .23; “Resistance is impossible”: 
r = .16, p = .08).
Table 2. Means and Standard Deviations of the Self-Control Cognition Questionnaire (SCCQ), the Temptation and 
Restraint Inventory (TRI), the Jellinek Craving Questionnaire (JCQ), and the Consideration of Future Consequences 
Scale (CFCS)
Mean SD
SCCQ - Giving way is rewarding 13.18 6.41
SCCQ - Resistance is impossible 12.32 4.60
TRI 56.72 23.21
JCQ 44.75 18.75
CFCS 30.92 5.42
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Study 3: Discriminant validity and sensitivity to therapeutic change
The findings of two patient samples were compared with those of the control group from Study 2 to 
investigate the discriminant validity of the SCCQ. The patient samples were collected from randomized 
controlled studies on the effects of brief cognitive behaviour therapy for patients suffering from hair 
pulling disorder or from pathological skin picking. Both treatment studies were carried out in an 
academic outpatient treatment center (Ambulatorium FSW, Nijmegen, The Netherlands), specialized 
in the research and treatment of impulse-control disorders. We expected that the groups with a 
pathological impulse-control disorder would yield higher average scores on the SCCQ before the start 
of treatment than the control group, which consisted of people with non-pathological unwanted 
habits. Furthermore, by using the same patient groups, the sensitivity to therapeutic change of the 
SCCQ was studied. The patients completed the SCCQ before and after treatment. We expected that 
average scores on the SCCQ would decrease in both patient groups as a result of treatment. 
Methods
Participants and Procedure
The hair pulling disorder patient sample was recruited via the Internet, the media and through referral 
by the patients’ general practitioner. The main inclusion criterion was a primary diagnosis with hair 
pulling disorder, diagnosed according to the classification criteria of the DSM-IV. Exclusion criteria 
were substance addiction, suicidal tendency, dementia and/or severe other forms of psychopathology 
(e.g., major depressive episode, psychotic or organic disorders). The minimum age for participation 
was sixteen. In total, 49 participants completed the 11-item SCCQ (see Appendix A) before and after 
treatment. Treatment consisted of either six sessions of manual-based cognitive therapy or six sessions 
of manual-based behaviour therapy (Keijsers et al., 2014). The patients were between 16 and 56 years 
old with a mean age of 31.74 years (SD = 11.1). Ninety-four percent of the participants were women. 
Using the Dutch adaptation (Minnen et al., 2003) of the Massachusetts General Hospital Hairpulling 
Scale (Keuthen et al., 2007) a symptom reduction after treatment was found with a large effect, with 
Cohen’s d ranging from .79 and .99.
 The pathological skin picking group was recruited using screening questionnaires that were 
distributed during classes at Radboud University in the Netherlands. Inclusion criteria were repeated 
skin picking, resulting in visible tissue damage and the desire to participate in a brief cognitive 
behaviour therapy aimed at reducing skin picking behaviour. Twenty-eight patients completed the 
study: 14 in the treatment group and 14 in the waiting-list control group (Schuck et al., 2010). After 
study completion, participants in the waiting-list condition were also offered treatment apart from 
the study. The patients were between 19 and 28 years old, mean age was 21.86 years (SD = 2.57) and 
93% of the participants were women. They completed the 11-item SCCQ (see Appendix A) before and 
after treatment. Treatment consisted of four sessions of cognitive behaviour therapy conducted by 
using a treatment manual (for details see Schuck et al., 2010). Using the Skin Picking Scale (Keuthen 
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et al., 2001), a symptom reduction was found with a large effect size (Cohen’s d) between 1.52 (post-
treatment) and 1.89 (two-month follow-up). In both groups, therapists were interns who were carefully 
trained and supervised once every two weeks in conducting the manual-based treatments. 
Results
Discriminant validity
The discriminant validity was examined with two ANOVAs. For this purpose the data from the hair 
pulling disorder group and the pathological skin picking group were compared to the control group. 
See Table 3 for the means, standard deviations, and Cohen’s d’s of the three samples. The analyses 
revealed that, whereas the hair pulling disorder group, F (1, 154) = 63.87, p <.001, and the pathological 
skin picking group, F (1, 119) = 28.64, p <.001, both scored significantly higher on “Resistance is 
impossible”, they did not differ from the control group on “Giving way is rewarding”, hair pulling 
disorder: F (1, 154) = 1.18, p = .28, and pathological skin picking: F (1, 119) = 1.62, p = .21. Effect sizes 
were large, with the exception of the effect of “Giving way is rewarding” in the hair pulling disorder 
group, which was of medium size.
Sensitivity to therapeutic change
The sensitivity to therapeutic change of the SCCQ was examined with a repeated measures ANOVA 
using the data from the hair pulling disorder and pathological skin picking groups (see Table 3 for the 
means, standard deviations, and Cohen’s d’s). The differences in SCCQ scores before and after treatment 
were significant and large in the hair pulling disorder group for both “Giving way is rewarding”, hair 
pulling disorder: F (1,48) = 95.43, p <.001, pathological skin picking: F (1,13) = 14.08, p <.05, as well as 
for “Resistance is impossible”, hair pulling disorder: F (1,48) = 64.67, p <.001, pathological skin picking: 
F (1,13) = 33.43, p <.001.
Table 3. Means, Standard Deviations, and Cohen’s d of the SCCQ in Hair Pulling Disorder Patients, Pathological Skin 
Picking Patients, and Control Group
Before treatment After treatment
Mean (SD) Mean (SD) Cohen’s d
Hair pulling disorder patients (n = 49)
Giving way is rewarding (SD) 2.34 (.98) 1.69 (.90) .69
Resistance is impossible (SD) 3.63 (.88) 2.60 (1.16) 1.00
Pathological skin picking patients (n = 14)
Giving way is rewarding (SD) 2.52 (1.03) 1.73 (.83) .85
Resistance is impossible (SD) 3.71 (.60) 2.34 (.96) 1.71
Control group (n= 106)  
Giving way is rewarding (SD) 2.15 (1.04) - -
Resistance is impossible (SD) 2.41 (.89) - -
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General discussion
In a series of three studies the Self-Control Cognition Questionnaire (SCCQ) was developed and 
tested. The SCCQ contains automatic cognitions that arise right before, during, or immediately after 
an unwanted habit occurs. The 11 items were composed by researchers experienced in the field of 
impulse-control disorders and were inspired by recurring comments made by patients. The SCCQ was 
developed to assess the occurrence of self-control cognitions and patients’ improvement in terms of 
a reduction of self-control cognitions after successful cognitive (behaviour) therapy.
 Study 1 demonstrated that the two-factor structure (the two factors were named “Giving way 
is rewarding” and “Resistance is impossible”) found by Tanis-Jacobs (2004) could be replicated in an 
independent sample. However, to obtain a more adequate model fit correlated error-terms had to be 
introduced. It is important to note that the underlying structure of the model remained stable and 
that the fit of the resulting model was good. We did not find a substantive reason why the correlated 
errors occurred between certain items. Obviously post-hoc explanations can always be found, such 
as the possibility that some items may apply more to people with a certain habit, for example to skin 
pickers, than to people with other habits, and that in that specific sample skin pickers may prevail. In 
addition, we did not collect random samples, but convenience samples. As a result, it is likely that the 
correlated errors occurred between different pairs of items across different (convenience) samples. 
Convenience samples differ in random and systematic ways. Therefore, it does not make sense to 
interpret the correlated errors because the interpretations do not generalize across samples. The 
implication is that, on the one hand, the SCCQ is suited to measure automatic giving in cognitions 
within samples with specific impulse-control disorders or specific unwanted habits. On the other 
hand, it is not yet completely clear whether the SCCQ-scores can be properly interpreted to directly 
compare giving in cognitions of patients across different impulse-control disorders or unwanted 
habits and across different samples with varying distributions of unwanted habits. This does not limit 
generalizability of the results of this study, however, since we aimed to develop a questionnaire that 
is sensitive to therapeutic change. The questionnaire is might not be suited to compare self-control 
cognitions across different disorders.
 In Study 2, we examined the construct validity of the SCCQ by investigating its correlations with 
three other self-report measurements: the Temptation and Restraint Inventory (TRI), the Jellinek 
Craving Questionnaire (JCQ), and the Consideration of Future Consequences Scale (CFCS). As 
expected, the SCCQ was related to preoccupation with the inability to control unwanted habits (TRI) 
and with the degree of experienced craving (JCQ). Correlations between the SCCQ and CFCS were 
positive, but small and non-significant, implying that self-control cognitions are not related to being 
acutely aware of one’s explicit, conscious long-term goals or the long-term consequences. 
 In Study 3, we examined the discriminant validity of the SCCQ and showed that the SCCQ can 
be used to discriminate between patients with impulse-control disorders and controls with non-
pathological unwanted habits. Patients only scored higher than controls on the component “Resistance 
is impossible”. These findings  may indicate that the second component, “Giving way is rewarding” 
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reflects a more general cognition of anyone with an unwanted habit. Many people recognize that 
giving in to an urge (whether it is smoking, snacking, or something else) is rewarding because it 
makes you feel better. In contrast, “Resistance is impossible” appears to be more characteristic for 
pathological impulse-control problems, probably due to or associated with the prolonged and clear 
interference with people’s day to day lives.
 As shown by the sensitivity to therapeutic change analyses, cognitive behaviour treatment has 
a clear effect on both types of cognitions. This was found in both patient samples, patients suffering 
from pathological hair pulling and patients suffering from pathological skin picking. Important to note 
is that the component “Resistance is impossible” (Cohen’s d = 1.00 and 1.71) showed a larger reduction 
in terms of effect size than the component “Giving way is rewarding” (Cohen’s d = 0.69 and 0.85). 
Treatment seems to affect the belief that resistance is impossible more than the belief that giving in 
to the habit is rewarding. This makes sense: While the cognition that resistance is impossible can be 
challenged – therapy shows that resistance is in fact possible –, it can only be falsified to a certain 
degree that giving in to behaviour is rewarding. That is, it is particularly difficult to change the cognition 
that giving in to a habit is rewarding, since it is usually satisfying on the short term. Again, the belief 
that resistance is impossible seems to especially reflect the pathological part of unwanted habits.
 Several methodological issues in regard to the present studies are in place here. First, the samples 
which were used to develop the original version of the SCCQ (Tanis-Jacobs, 2004) and to confirm 
its factor structure, consisted of psychology students and were predominantly females. There is a 
possibility that (female) psychology students are better able to identify self-control cognitions than a 
general population sample or a patient population. Study 3, however, showed that not only students, 
but also patients are able to recognize these self-control cognitions, which was the case in not only 
one, but in two different patient samples; hair pulling disorder and pathological skin picking patients. 
Although we expect the SCCQ to perform well in other unwanted habit disorders, substance abuse 
disorders, binge eating problems, and obsessive-compulsive spectrum disorders, research is needed 
to find out whether the results can be replicated in other samples. Secondly, the test-retest reliability 
was derived from assessments carried out using a two week-interval. The test re-test reliability was 
excellent, and in line with those previously found by Tanis-Jacobs (2004), but the correlations might 
have been smaller when a larger interval between the assessments had been applied. 
 In conclusion, these studies show that the two-dimensional SCCQ has a reliable factor structure, 
good internal consistency, good (test-retest) reliability, and good construct and discriminant validity 
as a self-report questionnaire. The SCCQ was sensitive in measuring therapeutic change in two 
patient samples with different impulse-control disorders. The SCCQ is a valuable addition to the 
field of impulse-control disorders and unwanted habits, because it is the first instrument available 
to measure automatic thoughts associated with giving in to unwanted habitual behaviour. It is 
applicable to unwanted habits in general, instead of just to one unwanted habit. With 11 items the 
SCCQ is a short and easy-to-use self-report instrument. The SCCQ is a promising tool for measuring 
cognitions that play a role in maintaining pathological unwanted habits and might therefore be of 
great value in future studies for pathological and non-pathological unwanted habits aimed at a better 
understanding of short- and long-term treatment effects and the role giving in cognitions play.
The self-control cognition questionnaire: cognitions in the maintenance of unwanted habits
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Appendix A
Self-Control Cognition Questionnaire1
Below, you will find a number of statements. Would you please indicate to what extent each statement 
applies to you by circling the number that fits you best. When you come across the blanks, think of 
your unwanted habit. Please answer all the statements and circle only one number per statement.
1                     2                     3                     4                     5
Does not apply to me at all        Totally applies to me
1. After a hard day’s work, I often feel that I deserve to…
2.  The urge to … is so strong that I think I am not able to resist.
3.  When I feel bad I think that … will help me to feel better for a moment.
4.  When I feel sad, I expect that … will comfort me.
5.  If I can’t resist the urge to …, I tell myself: “I’ll only give in this time, I’ll definitely stop tomorrow”.
6.  If I resist the urge to …, I have the feeling that I will feel tense for a while
7.  If I think about quitting …, I think: “I will never succeed”. 
8.  When I have no longer been able to resist the urge to …, I tell myself: “I already messed it up now 
anyway” and continue to …
9.  When I feel sorry for myself, I feel it’s allowed to …
10.  Before I have to do something daunting, I think that … will help me.
11.  When I feel miserable, I think that I’d actually do myself a favour by …, because it will make me feel 
better for a while. 
1 Item 1, 3, 4, 9, 10, and 11 belong to the component “Giving way is rewarding”, item 2, 5, 6, 7, and 8 belong to 
the component “Resistance is impossible”.
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Abstract
The present study examined automatic processes (implicit action tendencies, implicit associations, 
and attentional biases) in Hair Pulling Disorder (HPD). In line with the literature regarding unwanted 
habitual behaviour, we expected to find positive associations between automatic processes and HPD 
symptom severity, as assessed with the Massachusetts General Hospital Hairpulling Scale (MGHHS) 
and the Severity Urge Resistance Frequency Scale (SURF). Regarding action tendencies towards 
pictures and attentional biases for words, we found that patients were slower (distracted) to react to 
hair pulling-related stimuli when compared to neutral stimuli. Concerning action tendencies towards 
words, patients were, however, faster to react to hair pulling-related words when compared to words 
related to self-control. Distraction scores were, however, inconsistently associated with symptom 
severity measures before and after treatment. Future research is needed to disentangle the distraction 
by hair pulling-related stimuli, but also needs to consider the possibility that HPD is not driven by 
external stimuli.
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Hair Pulling Disorder (HPD; trichotillomania) is characterized by failing to resist the urge or tendency 
to pull out one’s own hair. Most HPD patients pull out hairs from the head, but hair pulling from other 
areas, such as eyebrows or eyelashes, is common also. Approximately 30 – 40% of patients pull out 
hairs from multiple parts of their body (Christenson & Mansueto, 1999; Flessner et al., 2010). According 
to dual process models (e.g., Strack & Deutsch, 2004) behaviour generally is guided by two interacting 
types of processes: automatic processes and controlled processes. In contrast to controlled processes, 
automatic processes, such as action tendencies, attentional biases, and automatic evaluations or 
affective associations, require little conscious thought and control. Previous research has shown that 
automatic processes play a crucial role in unwanted habitual behaviour such as smoking (Brignell, 
Griffiths, Bradley, & Mogg, 2009; Mogg, Bradley, Field, & De Houwer, 2003), eating (Veenstra & De Jong, 
2010), and drinking (Field & Cox, 2008; Field, Kiernan, Eastwood, & Child, 2008; Palfai & Ostafin, 2003). 
In general, it has been demonstrated that people show an approach action tendency towards, an 
attentional bias towards, and a positive automatic evaluation of cues related to their unwanted habit. 
According to dual process models, behaviour is mainly guided by automatic processes, unless there 
is enough cognitive capacity for controlled processes to intervene. The implication is that people 
suffering from unwanted habits are preset to follow their habit, unless they actively inhibit their 
behaviour. Patients with HPD have to actively resist the urge or tendency to engage in hair pulling 
behaviour, which often occurs automatically given the right set of cues. Investigating automatic 
processes in HPD therefore appears to be a promising tool to find out more about underlying 
processes of HPD.
 Up to date there has only been one study investigating automatic processes in HPD. Lee et al. 
(2011) investigated attentional biases towards stimuli depicting hair. They used a exogenous cueing 
task (cf., Fox, Russo, Bowles, & Dutton, 2001; Koster et al., 2005; Leyman, De Raedt, Schacht, & Koster, 
2007), in which people have to identify a letter (E or F) that replaces one of two pictures presented side 
by side. People are usually faster to correctly identify the letter when it replaces the picture the person 
was already attending to. Lee et al. used hair-related, threat-related, and neutral pictures. Results 
showed an attentional disengagement from hair cues at later (but not earlier) stages of attention. This 
bias was positively associated with symptom severity. In line with the findings for smoking, eating, and 
drinking briefly reviewed above, attentional engagement had to be expected, however. Similary to Lee 
et al., Schuck, Keijsers, and Rinck (2012) investigated implicit action tendencies and their response to 
behavioural treatment in a related disorder, namely skin picking disorder. In this study, an Approach-
Avoidance Task (Rinck & Becker, 2007) was used. In this task, pictures have to be pushed and pulled using 
a joystick. People are usually faster when pulling stimuli they implicitly evaluate as positive, whereas 
they are faster to push stimuli they implicitly evaluate as negative. Schuck et al. compared reaction 
times to pictures of affected skin, pictures of healthy skin, and neutral pictures showing textures of 
boxing materials (e.g., cardboard), and found a general distraction effect: Skin picking patients were 
slower to react to skin picking-related stimuli in general, when compared to the other stimuli and when 
compared to healthy controls. Interestingly, and in line with the results of Lee et al., they also found 
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implicit avoidance of skin picking-related stimuli. Both effects were positively related to symptom 
severity before treatment. In addition, higher distraction was associated with better treatment 
outcome for the treatment condition, but with worsening of symptoms for untreated patients.
 It is unclear how the results of Lee et al. (2011) and Schuck et al. (2012) relate to findings regarding 
automatic processes in unwanted habits reviewed above. The aim of the present study was to 
gain further insight with regard to these inconsistent findings by carefully investigating automatic 
processes in HPD and expanding the studies by Lee et al. and Schuck et al. in three ways. First, the 
present study investigated several automatic processes at once: automatic action tendencies, as well 
as attentional biases, and implicit affective associations. Second, we improved and extended the 
stimuli in our tasks. While Lee et al. used pictures of healthy hair and Schuck et al. used pictures of 
affected skin, which might have distracted patients for other reasons than urge, such as disgust or 
shock, we chose to use pictures of a hand pulling hair, which is as closely related to the hair pulling 
behaviour as possible. In addition, we tailored the stimuli to the area of hair pulling (e.g., a hand 
pulling hairs from the scalp, a hand pulling hairs from eyebrows or eyelashes). Further, we added 
word stimuli to our tasks. These words were either related to hair pulling (e.g., “stroking”, “feeling”, 
“hair”) or to self-control (e.g., “resistance”, “stopping”, “refraining”). The words concerning self-control 
were added because previous research regarding automatic processes in unwanted habits usually 
included a counter category or opposite category of stimuli: alcohol versus soda, unhealthy foods 
versus healthy foods, etc. The opposite of hair pulling is refraining from hair pulling, which is difficult, if 
not impossible, to catch in a picture. Adding self-control words seemed the best option to generate a 
counter category of stimuli. And third, before assessing action tendencies, we asked patients to touch 
their hair or play with their hair in ways they are used to before they start hair pulling, to make the 
stimuli more salient in the experimental context. 
 In line with the majority of previous findings regarding unwanted habitual behaviour, we expected 
HPD patients to show an approach action tendency towards, an attentional bias towards, and a 
positive implicit affective association with cues related to hair pulling. We further expected biases to 
have a positive association with symptom severity before behavioural treatment, as measured by the 
Massachusetts General Hospital Hairpulling Scale (MGHHS; Keuthen et al., 1995) and the items of the 
Severity Urge Resistance Frequency Scale (SURF; based on Schuck, Keijsers, & Rinck, 2010). Finally, in line 
with Schuck et al. (2012), we correlated bias scores with treatment outcome scores, as assessed with 
these same questionnaires, and expected positive associations between biases and symptom severity.
Methods
Participants
Patients were recruited at the Ambulatorium FSW, an academic outpatient center with expertise 
in treating impulse-control disorders and unwanted habits. The study was advertised in local and 
national newspapers. The present paper is based on the 52 patients (49 women, mean age = 35.1, 
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SD = 12.1) who were included in the study between October 2011 and May 2014. Patients had an 
average symptom duration of 22.11 years (SD = 11.69). Patient baseline characteristics are reported in 
Table 1. For more information about patients’ baseline characteristics, we refer to Maas, Keijsers, Rinck, 
& Becker (2014b; see Chapter 8 in this dissertation). That paper describes the baseline assessment of 
a larger study that also investigated the effects of computer training (cognitive bias modification) 
added to standard cognitive behaviour therapy (CBT) for HPD. The computer training included 
two conditions, to which patients were randomly assigned: a training group or a control group. All 
patients received CBT, but one group was trained to always avoid hair pulling-related stimuli during 
the computer training (training group), whereas the other group received a sham training (control 
group). Details on the effects of these interventions are reported in a separate paper (Chapter 8 in 
the present dissertation). The present paper covers data from the baseline assessment (before the 
computer training) but, in order to be consistent with Schuck et al. (2012), also reports data on the 
implicit measures from the assessment that took place after CBT treatment. 
 All patients were screened during two intake interviews. During the first intake interview, the 
Dutch version of the MINI-International Neuropsychiatric Interview (Sheehan et al., 1998) was 
completed. Inclusion criteria were an age between 18 and 65 and a current main diagnosis of HPD. 
Exclusion criteria consisted of a current psychotic episode, substance abuse disorder, and an inability 
to speak and understand Dutch. Patients with other comorbid disorder were included, but with the 
understanding that the present study and treatments were only directed at treating HPD. When urgency 
of comorbid disorders warranted a change of focus during treatment, HPD was not considered the 
main diagnoses anymore and patients were excluded from the study. Also, patients who refused the 
computer training and/or randomization were excluded from the study. The excluded patients were 
offered standard psychological treatment. After the first intake interview, patients received informed 
consent forms and oral and written information on the study. If they decided to participate, signed 
informed consent forms were collected during the second intake interview, approximately one week 
later. 
Table 1. Pre-treatment Patient Characteristics 
Mean (SD)
MGHHS total score
SURF 
  Severity
  Urge
  Resistance
  Frequency
15.4 (5.0)
 
3.1 (1.1)
6.2 (2.6)
3.5 (2.7)
3.8 (1.3) 
Note: MGHHS = Massachussetts General Hospital Hairpulling Scale, SURF = Severity Urge Resistance Frequency 
Scale
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Materials and procedure
Immediately before the computer training and four to six weeks before the start of standard CBT for 
HPD, patients were invited for the baseline assessment. Patients were asked to complete the computer 
tasks (see below), after which they filled out several questionnaires (see below). After the CBT, the 
questionnaires were post-assessed. Reported in this paper are the results of the computer tasks before 
treatment (before computer training and CBT) and their associations with the questionnaire scores 
before and after treatment (after computer training and CBT). As indicated, findings with regard to 
the treatment effects of the computer training and CBT are presented in a separate paper (Maas et al., 
2014b; Chapter 8 in the present dissertation).
 In all computer tasks, we used pictures related to hair pulling versus neutral pictures unrelated to 
hair pulling. The former ones were pictures of a hand pulling hair. Patients who pulled hairs from their 
scalp were presented with pictures showing a hand pulling hairs from the scalp, whereas patients 
who pulled hair from eyebrows and eyelashes were presented with pictures showing a hand pulling 
hairs from those areas (several depicting the use of tweezers, others not). We also offered a mixed 
option for patients who pulled hairs from their head as well as from their eyebrows or eyelashes. 
This option was also offered to patients who pulled hairs from other parts of their body. The neutral 
pictures were pictures of a hand holding an office supply. Examples of the pictures are presented 
in Appendix A. In addition to these pictures, several computer tasks also used words related to hair 
pulling or words related to self-control (see below). Before the computer training started, patients 
were asked to touch their hair or play with their hair in ways they are used to before they start hair 
pulling, to make the stimuli more salient in the experimental context. 
Computer tasks.
Patients started with the Affective Priming Task (Fazio, Sanbonmatsu, Powell & Kardes, 1986), which 
was used to measure implicit affective associations with categories of stimuli. Participants had to 
categorize tension words and valence words (target words) into a positive category (e.g., “good”, 
“relaxed”, “relief”) or a negative category (e.g., “bad”, “stress”, “tension”). For this purpose, a keyboard 
was used with two marked keys (on the left and right side of the keyboard) representing the negative 
and positive category. The assignment of the keys to the categories was counterbalanced across 
participants. On each trial, before participants categorized a target word, a picture prime appeared. 
These prime pictures were hair pulling-related pictures (a hand pulling hair) and neutral pictures 
(a hand holding an office supply). Because the primes automatically activate affect, the standard 
observation is that people are faster to categorize the valence of a target if it is preceded by a prime 
with the same valence. Participants’ attitudes can therefore be inferred from comparing the reaction 
times of congruent trials (positive prime picture before positive target word, or negative prime picture 
before negative target word) with the reaction times of incongruent trials (positive prime picture 
before negative target word, or negative prime picture before positive target word). Reaction times to 
tension and valence words were analyzed separately.
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 Next, the Dot Probe Task (MacLeod, Mathews, & Tata, 1986) was used to measure attentional 
biases to the pictorial stimuli. These were these same stimuli (hair pulling-related pictures, neutral 
pictures) as the ones that were used in the Affective Priming Task. Participants were presented with a 
pair of pictures, presented side by side. The pictures disappeared after either 250 ms or 500 ms, and 
immediately a probe replaced one of the pictures. Participants had to respond whether the probe 
consisted of one dot (.) or two dots (:). For this purpose two keys were marked on the keyboard: one at 
the upper half of the keyboard and one at the bottom half of the keyboard. Reactions to pictures are 
usually faster when the probe replaces the picture the participant was already attending to. 
 The third task was the Modified Stroop task (Williams, Matthews, & Macleod, 1996), which was used 
to measure attentional biases for word stimuli. In this task, participants read out loud the print colours 
of words presented on ‘cards’ on a computer screen. The experimenter could not see the screen, but 
checked answers using an answer sheet. The experimenter pressed the left key of the mouse when the 
participant named the last colour on each card. After another press, the next card appeared. Reaction 
times for each card were recorded by the computer. There were six cards. The order of presentation 
of the different cards was randomized. The same words as used in the Approach-Avoidance Task 
(words related to hair pulling and words related to self-control) were used. Each word was presented 
four times, meaning that each card consisted of 40 (4 x 10) words. Additionally, there were general 
positive (e.g., “love”), general negative (e.g., “war”), neutral words (e.g., “pencil”), and colour words (e.g., 
“blue”). Colour words were included to assess executive functioning and were not included in the 
analyses of the present paper. Practice trials were not analyzed either. Practice trials consisted of a row 
of x’s (“xxxx”). Slower reaction times for a specific word category indicate an attentional bias for that 
particular category, that is, processing of the word’s meaning distracts from print colour naming. 
 Finally, the Approach-Avoidance Task (Rinck & Becker, 2007) was used to assess and train implicit 
action tendencies. Only the assessment part of this task is presented in this paper. Patients reacted to 
stimuli presented on the computer screen by pushing and pulling a joystick. This joystick was fastened 
on a table in front of the computer screen. Patients were instructed not to react to the content of 
the stimuli, but to their tilt: Pictures that were tilted to the right had to be pushed, whereas pictures 
that were tilted to the left had to be pulled. Following a correct response, the picture disappeared 
when the joystick was pushed or pulled by about 30 degrees. Following an incorrect response, the 
picture stayed on the screen until the correct response was made. After each trial, the joystick had 
to be brought back to the central position to start the next trial. A zoom-effect was incorporated in 
the task, such that when a picture was pushed, the picture decreased in size, and when a picture was 
pulled, the picture increased in size. This zoom-effect increased the impression of pushing stimuli 
away and pulling them closer. There were five categories of stimuli: pictures related to hair pulling 
(a hand pulling a hair), neutral pictures unrelated to hair pulling (a hand holding an office supply), 
words related to hair pulling (e.g., “stroking”, “feeling”, “hair”), words related to self-control, that is, to 
refrain from hair pulling (e.g., “resistance”, “stopping”, “refraining”), and empty frames. Faster pulling 
indicates an approach bias, whereas faster pushing indicates an avoidance bias. The reaction times to 
the empty frames were subtracted from all other reaction times before analyses.
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Self-report measures.
To assess symptom severity, a Dutch adaptation of the Massachusetts General Hospital Hairpulling Scale 
(MGHHS; Keuthen et al., 1995) was used, which consists of 7 items, rated for severity from 0 to 4 and 
assesses different aspects related to hair pulling: urge to pull, actual pulling, perceived control, and 
associated distress. The original version and the Dutch version (Van Minnen et al., 2003) of the MGHHS 
were shown to have good psychometric properties. 
 To assess severity, urge, resistance, and frequency of hair pulling, the Severity Urge Resistance 
Frequency Scale (SURF; based on Schuck, Keijsers, & Rinck, 2010), a 4-item questionnaire, was used. 
Frequency and severity were rated on a 5-point Likert scale ranging from 0 (“none”) to 4 (“extreme”). 
Urge and resistance were measured with 10 mm visual analogue scales. Higher scores reflect higher 
symptom levels, except for Resistance, for which higher scores reflect more resistance to hair pulling. 
The SURF is not yet validated. However, the items are face valid.
Results
Data preparation
To correct for the potential effect of outlier reaction times, medians were analyzed instead of means. 
Means reported in this paper therefore refer to means of medians. Incorrect responses and trials 
with extreme (< 300 ms or > 3000 ms1) reaction times were removed before aggregating the data. 
Correlations were calculated between the baseline bias scores on the one hand and the questionnaire 
data as assessed before the computer training and CBT on the other hand. Additionally, correlations 
were calculated between the same baseline bias scores and the questionnaire data as assessed 
immediately after CBT (post-treatment). Post-treatment correlations were calculated separately for 
the training group and the control group, because both groups received different versions of the 
computer training before they all started and completed CBT treatment.
Affective Priming Task
To examine implicit affective associations with hair pulling, two 2 (Prime pictures: hair pulling-related, 
neutral) x 2 (Target words: positive, negative) Repeated-Measures ANOVAs were conducted, one 
for the categorization of valence target words (e.g., “good”, “bad”) and one for the categorization of 
tension target words (e.g., “relaxed”, “stressed”). The Repeated-Measures ANOVA for valence target 
words revealed a main effect for Target, F(1, 51) = 18.76, p < .001, eta2 = .27, a non-significant effect 
for Prime, F(1, 51) = 2.42, p = .13, eta2 = .05, and a non-significant Target x Prime interaction, F(1, 51) = 
2.19, p = .15, eta2 = .04. Patients were slower in categorizing negative targets words (M
hair
 = 761, SD
hair
 
1 In the previous chapters, extreme reaction times were defined as < 300 ms and > 2000 ms. In these studies 
student samples were included. The present chapter focused on HPD patients, who are not used to these 
computer tasks, in contrast to students. When applying the same operationalization for extremes, many 
reaction times had to be removed in the present study. For this reason, we chose to adapt the operationalization 
of extreme reaction times in the present study.
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= 186, and M
neutral
 = 738
, 
SD
hair 
= 163) than in categorizing positive targets words (M
hair
 = 694, SD
hair
 = 
150, and M
neutral
 = 691
, 
SD
hair 
= 171). The Repeated-Measures ANOVA for tension targets words showed a 
marginally significant main effect for Target words, F(1, 51) = 5.55, p = .02, eta2 = .10, and no effects for 
Prime pictures, F(1, 51) = 0.02, p = .90, eta2 = .00, or Target words x Prime pictures, F(1, 51) = 0.00, p = 
.98, eta2 = .00. Again, patients were slower in categorizing negative targets words (M
hair
 = 805, SD
hair
 = 
192, and M
neutral
 = 803
, 
SD
hair 
= 200) than in categorizing positive targets words (M
hair
 = 773, SD
hair
 = 161, 
and M
neutral
 = 772
, 
SD
hair 
= 217).
 To investigate whether bias scores were related to symptom severity, Pearson correlations were 
calculated between APT scores and scores on MGHHS and SURF measured before treatment and after 
treatment. APT scores were calculated by subtracting negative scores from positive scores, before 
neutral stimuli were subtracted from hair pulling-related stimuli. Positive differences scores indicate 
relative positive associations with hair pulling-related pictures when compared to neutral pictures 
and negative difference scores indicate relative negative associations with hair pulling-related 
pictures when compared to neutral pictures. None of the correlations with MGHHS or SURF measured 
before and after treatment were significant (all ps larger than .07). Two correlations were marginally 
significant, both in the post-treatment assessment for the training condition: SURF Severity (r = -.52, 
p = .09) and SURF Frequency (r = -.42, p = .07) showed a negative marginally significant correlation 
with the APT score for tension target words, meaning that patients in the treatment condition with 
lower Severity and Frequency scores after treatment showed a tendency to show a more positive 
association between hair pulling and positive tension words (e.g., “relaxed”).
Dot Probe Task
Attentional biases towards hair pulling-related pictures were investigated with a 2 (Dot Position: 
behind hair pulling-related picture, behind neutral picture) x 2 (Picture Presentation Time: 250 ms, 
500 ms) Repeated-Measures ANOVA. The main effect of Picture Presentation Time was significant, F(1, 
51) = 7.16 p = .01, eta2 = .12. Patients were faster to detect the location of the dot when the picture 
presentation time was 500 ms (M
hair
 = 709, SD
hair
 = 107, M
neutral
 = 703
, 
SD
hair 
= 104) than when the picture 
presentation time was 250 ms (M
hair
 = 725, SD
hair
 = 102, M
neutral
 = 723
, 
SD
hair 
= 107). No significant effects 
were found for Dot Position, F(1, 51) = 0.35, p = .56, eta2 = .01 or for the 2x2 interaction, F(1, 51) = 0.08, 
p = .78, eta2 = .00. 
 Difference scores were calculated for both the 250 and the 500 ms picture presentation time. 
These scores were created by subtracting reaction times to neutral stimuli from reaction times to hair 
pulling-related pictures (positive scores indicate an attentional bias away from hair pulling-related 
pictures). Pearson correlations were calculated between these difference scores and the scores on 
the MGHHS and SURF measured before treatment and after treatment. None of the correlations were 
significant (all ps larger than .11).
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Modified Stroop Task
The Modified Stroop Task was used to examine attentional biases towards hair pulling-related 
words. First, a Repeated-Measures ANOVA was conducted to investigate whether there were overall 
differences in attentional bias between the word categories (neutral words, positive words, negative 
words, hair pulling-related words, self-control words) of all the cards. There were indeed differences, 
F(4, 47) = 14.95, p < .001, eta2 = .56. Paired t-tests were conducted to examine differences between the 
categories of cards in more detail. Patients were always significantly slower to name the colour of hair 
pulling-related words (M = 31652, SD = 7911) when compared to the other word categories (generally 
negative: M = 29162, SD = 6257, t(50) = 3.83, p < .001; generally positive: M = 27797, SD = 6425, t(50) = 
5.48, p < .001; self-control: M = 28362, SD = 6814, t(50) = 4.91, p < .001; neutral: M = 26987, SD = 5196, 
t(50) = 6.85, p < .001).
 Pearson correlations were calculated between colour naming reaction times of the hair pulling-
related words and scores as assessed by the MGHHS and the SURF items before and after treatment. 
All correlations were non-significant (all ps larger than .10).
Approach-Avoidance Task
To investigate action tendencies towards hair pulling-related stimuli, two 2 (Category: hair pulling-
related, neutral) x 2 (Movement: push, pull) Repeated-Measures ANOVAs were conducted, one for 
pictures and one for words. For the latter, the categories were hair pulling-related words and self-
control words. The Repeated-Measures ANOVA for the pictures showed a main effect for Category, F(1, 
51) = 17.29, p < .001, eta2 = .25. Patients were slower to react to the hair pulling-related pictures (M
pull
 
= 114, SD
pull
 = 110, and M
push
 = 95, SD
push
 = 133) than to the neutral pictures (M
pull
 = 52, SD
pull
 = 96, and 
M
push
 = 66, SD
push
 = 129). 
 The main effects for Movement, F(1, 51) = 0.02, p = .87, eta2 = .00, and for the Category x Movement 
interaction, F(1, 51) = 1.15, p = .29, eta2 = .02, were not significant. The Repeated-Measures ANOVA for 
the words also showed a main effect for Category, F(1, 51) = 14.47, p < .001, eta2 = .22, but not for 
Movement, F(1, 51) = 0.02, p = .88, eta2 = .00, or for Category x Movement, F(1, 51) = 1.50, p = .23, eta2 = 
.03. This time, however, patients were faster to react to hair pulling-related words (M
pull
 = 3, SD
pull
 = 92, 
and M
push
 = 11, SD
push
 = 108) than to self-control words (M
pull
 = 50, SD
pull
 = 128, and M
push
 = 35, SD
push
 = 
108).
 To investigate whether these effects were related to symptom severity, Pearson correlations were 
calculated between AAT-scores and scores on MGHHS and SURF measured before treatment and after 
treatment. To create AAT-scores for the pictures, pull scores were subtracted from push scores, and the 
resulting scores for the neutral pictures were subtracted from the scores for the hair pulling relating 
pictures. Similarly, for the words, pull scores were subtracted from push scores, after which self-control 
scores were subtracted from hair pulling scores. Positive differences scores indicate relative approach 
towards hair pulling-related pictures when compared to neutral pictures, and negative difference 
scores indicate relative avoidance from hair pulling-related pictures when compared to neutral 
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pictures. Additionally, to investigate the association between symptom severity and the main effect of 
Category, which, in line with Schuck et al. (2012) was interpreted as a ‘distraction effect’, push and pull 
RTs were averaged and the resulting scores for the stimuli unrelated to hair pulling (neutral pictures 
and self-control words) were subtracted from scores for the stimuli related to hair pulling. Positive 
scores here indicate more distraction (slower RTs) in reaction to hair pulling-related stimuli.
 A marginal significant correlation was found between the distraction effect for hair pulling-related 
pictures and the SURF Severity scale measured before treatment (r = .27, p = .051). Distraction was 
also correlated with the MGHHS total score measured after treatment (r = .49, p = .02), as well as with 
the SURF Urge scale after treatment (r = .54, p = .01), but in both cases only for the control condition. 
Slower reaction times to hair pulling-related words correlated negatively with the SURF Frequency 
scale measured after treatment (r = -.64, p = .01), but only for the training condition. Two additional 
correlations were marginally significant for the training condition at the assessment after treatment: 
SURF Severity (r = -.51, p = .06) and SURF Resistance (r = .45, p = .09) were marginally significantly 
associated with distraction for words. All other correlations were non-significant (all ps larger than .11). 
All (marginally) significant correlations indicate that slower reaction times in response to hair pulling-
related pictures (distraction) were associated with higher symptom severity whereas slower reaction 
times in response to hair pulling-related words were associated with lower symptom severity.
Discussion
The aim of the present study was to investigate automatic processes in HPD in detail. In line with 
literature regarding unwanted habitual behaviour, we expected HPD patients to show an automatic 
approach tendency towards, an attentional bias towards, and a positive implicit affective association 
with stimuli related to hair pulling. We expected these biases to correlate positively with symptom 
severity before and after treatment as measured with the MGHHS and the SURF. We compared RTs 
to stimuli related to hair pulling behaviour with stimuli unrelated to hair pulling. This study was part 
of a larger study, which included a computer training with two randomly offered conditions (training 
versus control) added to standard cognitive behaviour therapy (CBT) for HPD. The effects of the 
computer training and CBT are reported in a separate paper (Maas et al. 2014b; see Chapter 8 in 
present dissertation). 
 In the Approach-Avoidance Task, words as well as pictures were used to investigate implicit action 
tendencies. Note that categories for pictures and words were different. The pictures were either related 
to hair pulling or neutral. The words were related to hair pulling or related to self-control. We found 
that patients reacted slower to hair pulling-related pictures when compared to neutral pictures. In line 
with Schuck et al. (2012), we interpreted this as a distraction effect. However, for words the pattern 
was different: Patients reacted faster to hair pulling-related words than to self-control words. Since 
categories differed for words (hair pulling-related and self-control) and pictures (hair pulling-related 
and neutral), it is not possible to directly compare the results between pictures and words within our 
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study. Moreover, since Schuck et al. did not include words in their study, a direct comparison between 
our findings and the findings by Schuck et al. is also difficult. Correlations between the distraction by 
hair pulling-related stimuli, and hair pulling symptom severity showed that higher distraction scores 
for hair pulling-related pictures were marginally significantly associated with higher symptom severity 
level before treatment as assessed by the SURF Severity scale, and significantly associated with higher 
symptom severity level after treatment measured by the MGHHS and the SURF Urge scale, but only for 
the control condition. However, slower reaction times in response to hair pulling-related words were 
associated with lower symptom frequency after treatment for the training group as measured by the 
SURF Frequency, SURF Severity (marginally significant) and SURF Resistance (marginally significant) 
scales. Because of these inconsistent findings, it is difficult to draw conclusions with regard to these 
results. 
 So far, Lee et al. (2011) have been the only ones investigating automatic processes in HPD. They 
investigated attentional biases towards stimuli depicting hair, and found attentional disengagement 
from hair-related cues at later (but not earlier) stages of attention, which is not in line with the literature 
concerning unwanted habitual behaviour (e.g., Brignell, Griffiths, Bradley, & Mogg, 2009; Field & Cox, 
2008; Field, Kiernan, Eastwood, & Child, 2008; Mogg, Bradley, Field, & De Houwer, 2003; Palfai & Ostafin, 
2003; Veenstra & De Jong, 2010). Attentional bias towards hair-related cues was positively associated 
with symptom severity. Our results, like Schuck et al.’s (2012), suggest that distraction by hair pulling-
related stimuli may be associated with symptom severity, although we did not replicate the avoidance 
or disengagement of symptom-related stimuli as found in the studies by Schuck et al. and Lee et al. 
However, more research is needed to investigate this distraction effect.
 Both the Affective Priming Task, assessing implicit affective associations, and the Dot Probe task, 
assessing attentional biases, did not reveal any significant differences between hair pulling-related 
stimuli and neutral stimuli. The Modified Stroop task showed that patients were more distracted 
by hair pulling-related words when compared to neutral, positive, negative, and self-control words. 
Positive tension targets words (e.g., “relaxed”) as shown in the Affective Priming Task were marginally 
significantly associated with SURF Severity and Frequency scores after treatment, but only for patients 
in the training group: Patients in the treatment condition with lower Severity and Frequency scores 
after treatment showed a tendency to show a more positive association between hair pulling and 
positive tension words. RTs on the Dot Probe Task and Modified Stroop Task were not correlated with 
hair pulling symptom severity.
 In the present study, we used stimuli closely related to hair pulling. While Lee et al. (2011) used 
pictures of healthy hair, we used pictures of a hand pulling hair, added words to the task, and also 
tailored the pictures to the area of hair pulling of the patients. In addition, patients had to touch or 
play with their hair before starting the Approach-Avoidance Task, and stop just before they wanted 
to pull, which was done to increase urge and to make the stimuli more relevant in the experimental 
context. When testing our stimuli in a pilot test, patients did indeed report an urge to pull hair when 
being presented with the hair pulling pictures. Despite our efforts to represent the patients’ hair 
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pulling behaviour as closely as possible, we might still have failed to select those stimuli that are most 
for relevant for patients suffering from HPD.
 We also have to consider the possibility that there are other reasons why our results did not reveal 
strong, consistent and meaningful associations between automatic processes and symptom severity 
in HPD. The fact that we were not able to include a sufficient number of patients (especially for the 
post-treatment correlations) resulted in a lack of statistical power. Furthermore, since we did not 
include a control group, there might not have been enough variance to allow for strong correlations.
Another explanation, however, might be that hair pulling may not be driven by visible external stimuli, 
as is the case with unwanted habits such as drinking (e.g., glass of beer, brand label) or smoking (e.g., 
cigarette, brand label). First, many patients pull hairs when ‘the situation is just right’: for example, when 
sitting alone in front of the TV. Context, postural position, cognitions, and mood may add to create 
the right trigger. In addition to this, the direct trigger to start pulling one’s hair may come from within: 
The scalp may itch, a hair may feel different. In fact, and in retrospect, one can argue that patients 
seldomly see their hands pulling hair from the scalp, brows or lashes, in the same way that a heavy 
drinker notices the brand label on a bottle of beer. In sum, HPD might especially be characterized 
by internal stimuli (cognitions, feelings, itches), that, given the right context (being alone, sitting on 
the couch) can trigger hair pulling. This might mean that stimuli depicting hair might – in retrospect 
– have a more symbolic meaning (comparable to words) rather than representing cues which are 
actually noticed. The biases we studied might be irrelevant when studying craving that is not driven 
by clear external stimuli. Action tendencies, for example, may not play a role when behaviour is 
elicited by internal stimuli as can be the case in HPD. One important aim of future research is to find 
the right cues (and biases) triggering hair pulling behaviour in order to better understand automatic 
processes involved in HPD. On the other hand, we should also consider the possibility that automatic 
processes in unwanted habits are too ambiguous to form a clear pattern. For example, stimuli may be 
approached and liked in one context, but avoided and disliked in another context. 
 Taken together, despite the careful set-up of this study, none of our hypotheses were confirmed. 
In line with Schuck et al. (2012) we did find a distraction effect for hair pulling-related pictures in the 
Approach-Avoidance Task. Furthermore, patients were slower to name colours of hair pulling-related 
words in the Modified Stroop Task. However, these findings were not consistently correlated with 
symptom level. Future research is needed to further disentangle this distraction effect. However, the 
possibility that HPD is not driven by clear external stimuli and biases associated with these external 
stimuli should also be considered. 
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Appendix A 
Examples of pictures that were used in the Approach-Avoidance Training: pictures 
representing pulling from the scalp, eyelashes, and eyebrows and pictures of neutral office 
supplies.


Chapter 8
Targeting Relapse after Successful Cognitive 
Behaviour Therapy for Hair Pulling Disorder 
Using Cognitive Bias Modification
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Abstract
It is not uncommon that after receiving successful Cognitive Behaviour Therapy (CBT) for Hair Pulling 
Disorder (HPD), a substantial proportion of patients relapse. Previous research in alcohol addiction 
(Eberl et al., 2013; Wiers, Eberl, Rinck, Becker, & Lindenmeyer, 2011) has shown that training of 
automatic processes can reduce relapse rates. Therefore, patients in the present study were trained 
with an Approach-Avoidance Training (AAT; Rinck & Becker, 2007) to modify implicit action tendencies. 
Patients were randomly assigned to one of two conditions: They were either trained to avoid hair 
pulling-related stimuli (training condition) or they received a sham AAT-training (control condition). 
Following the training or sham training, all patients received brief (six sessions) CBT. Data were 
collected at one, three, and twelve months follow-up. We expected patients in the training condition 
to show reduced relapse when compared to patients in the control condition. The AAT-training 
did, however, not affect implicit action tendencies, and no effects were found for other automatic 
processes either. Most importantly, the training did not lead to reduced symptoms or relapse rates 
after treatment. In line with existing research, CBT showed to be an effective treatment for HPD in 
the short-term. There was no significant relapse after one and three months. However, after twelve 
months, patients showed significantly increased HPD symptoms again, signalling increased HPD 
associated impairment. Generally, however, improvement was still significant when compared to pre-
treatment symptom levels.
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Individuals suffering from Hair Pulling Disorder (HPD; trichotillomania) pull out hairs from their body, 
resulting in hair thinning or bald spots. Many patients pull hairs from the scalp, but pulling from other 
areas, such as eyelashes and eyebrows is also common. Approximately 40 – 50% of patients pull out 
hairs from multiple parts of their body (Christenson & Mansueto, 1999; Flessner et al., 2010). Although 
once thought to be a rare condition, HPD is rather common. The lifetime prevalence rate of HPD, as 
diagnosed according to the DSM-IV-TR criteria (APA, 2000), which, in contrast to the DSM-5 criteria (APA, 
2013), include criteria regarding feelings of tension prior to pulling and relief after pulling, is estimated 
at 0.6%. Lifetime prevalence of hair pulling without feelings of tension and relief are estimated to be 
3.4% for women and 1.5% for men (Christenson, Pyle, & Mitchel, 1991). Up to date, the true prevalence 
of HPD is still unknown, however, since there have been no large-scale epidemiological studies so far. 
In the DSM-5, HPD is included as part of the ‘Obsessive-compulsive and related disorders’. HPD can 
have significant psychological impact. Stemberger et al. (2000) found that 87% of patients reported 
feeling physically unattractive, 81% reported feeling depressed, 77% reported low self-esteem, and 
75% reported feeling ashamed of their condition. In line with these findings and in accordance with 
findings by, for instance, Odlaug, Kim, and Grant (2010), patients with HPD report a lower quality of life 
when compared to the general population. 
 A variety of treatment options have attempted to alleviate the symptoms and distress associated 
with HPD. Most controlled studies included (cognitive) behaviour therapy (CBT) or medications, 
but especially results regarding medications have been mixed. CBT has been established as the 
treatment of choice for HPD. Indeed, the immediate results of CBT tend to be excellent. However, 
results regarding long-term treatment effects are less consistent. Up to date, nine studies exist that 
investigated some form of CBT for adults suffering from HPD in a controlled design. These studies are 
discussed below.
 Habit reversal treatment (HRT) lies at the core of CBT treatment. Azrin, Nunn, and Frantz (1980) 
were the first to test this treatment in a sample of 34 HPD patients. They found that HRT was about 
twice as effective as negative practice training offered in a control condition. Results were maintained 
at four months follow-up. Other studies investigating HRT have generally supported these findings 
(Rogers et al., 2014; Woods, Wetterneck, & Flessner, 2006). While Rogers and colleagues compared 
waitlist to immediate start in a stepped care treatment program including HRT, Woods and colleagues 
compared waitlist to a combined treatment of Acceptance and Commitment Therapy and HRT. Both 
studies found their treatments to be effective, but while Woods et al. reported treatment maintenance 
at three-months follow-up, Rogers et al. did report some relapse after three months: All patients met 
TTM diagnostic criteria before treatment, 51% after treatment, which increased again to 67% at follow-
up.
 Other studies have also added treatment components to HRT, such as cognitive therapy or other 
behavioural components. Diefenbach, Tolin, Hannan, Matlby, and Crocetto (2006) compared behaviour 
therapy group treatment with supportive therapy group treatment. Significant improvement was 
observed in the behaviour therapy group, but significant worsening of symptoms was reported 
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after six months. Keuthen et al. (2012) enhanced their CBT with dialectical behaviour therapy and 
compared this to a minimal attention control condition. Larger improvement of HPD severity and 
impairment was found at all time points, including a six-months follow-up. 
 Three studies have compared CBT to medication treatment. Van Minnen, Hoogduin, Keijsers, 
Hellenbrand, and Hendriks (2006) compared behaviour therapy to fluoxetine and a waitlist control 
group. Larger reduction of symptoms was found for the behaviour therapy group when compared 
to both the fluoxetine and waitlist control group. Keijsers et al. (2006b) reported follow-up results for 
this patient sample, but reported large relapse rates: Effect sizes had decreased by 49% after three 
months and 70% after two years. Ninan, Rothbaum, Marsteller, Knight, and Eccard (2000) compared 
CBT to clomipramine and to a placebo treatment group. CBT showed significantly more responders 
than the clomipramine and placebo treatment group. Although single modality treatment of HPD 
with medication does not seem to be very promising according to the results by van Minnen et al. and 
Ninan et al., Dougherty, Loh, Jenike, and Keuthen (2006) did show more positive results for a combined 
approach. Sertraline was combined with behaviour therapy and compared to both treatments alone. 
The combination showed to be more effective than either single modality treatment. Follow-up 
results were not reported.
 Although frequent and chronic hair pulling thus appears quite sensitive to CBT, certain processes 
or conditions below the manifest behavioural level might remain unaffected by treatment and 
maintain the likelihood of symptom reoccurrence. Some studies report good maintenance of 
treatment results, whereas other studies show strikingly high relapse rates. Important to note is that 
those studies reporting treatment maintenance used follow-up assessments after three to six months. 
It is unclear what happened after these relatively short follow-up periods.
 According to dual process models (e.g., Strack & Deutsch, 2004) behaviour is guided by two 
interacting types of processes: automatic processes and controlled processes. Automatic processes, 
such as action tendencies, implicit evaluations, and attentional biases, are always active, unless there 
is enough cognitive capacity for controlled processes to intervene. Several studies have shown that 
these automatic processes are biased in unwanted habits. For example, smokers (Mogg, Bradley, 
Field, & De Houwer, 2003) have been found to show an attentional bias and implicit approach 
tendencies towards smoking-related stimuli. External eaters (Brignell, Griffiths, Bradley, & Mogg, 
2009) and restrained eaters (Veenstra & De Jong, 2010) were found to automatically approach food 
or high-fat food stimuli, and hazardous or heavy drinkers have been shown to have an approach bias 
towards alcohol-related stimuli (Palfai & Ostafin, 2003; Field, Kiernan, Eastwood, & Child, 2008) and an 
attentional bias for alcohol-related stimuli (Field & Cox, 2008). 
 Interestingly, research demonstrated that these biases can be directly retrained by using 
computerized training programs, so-called Cognitive Bias Modification (CBM). Using CBM, biases have 
been successfully reduced in generalized anxiety disorder (Amir, Beard, Cobb, & Bomyea, 2009), social 
phobia (Schmidt, Richey, Bucker, & Timpano, 2009), depression (Joorman, LeMoult, Hertel, & Gotlib, 
2009), and alcohol abuse (Eberl et al., 2013; Wiers, Eberl, Rinck, Becker, & Lindenmeyer, 2011; Wiers, 
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Rinck, Kordts, Houben, & Strack, 2010). In the first study by Wiers et al., for example, students were 
either trained to avoid alcoholic stimuli and approach non-alcoholic stimuli (avoid alcohol condition), 
or vice versa (approach alcohol condition), by pulling or pushing a joystick in response to pictures 
presented on a computer screen. Effects were found on a consecutive taste test: Participants in the 
avoid alcohol condition drank significantly less alcohol than participants in the approach alcohol 
condition. Furthermore, results generalized to a second implicit task, measuring implicit associations 
with approach and avoidance words. While the training group associated alcohol more with 
avoidance-related words, the control group still showed approach-related associations. Importantly, 
this effect was replicated in a clinical sample in two separate studies (Eberl et al., 2013; Wiers et al., 
2011). Both studies were carried out in a treatment clinic. In the study by Wiers, half of the patients 
were trained away from alcohol pictures, whereas the other half received a sham training in which 
approach and avoidance of alcohol pictures was balanced equally. After the training, patients received 
standard treatment aimed at sustained abstinence. Patients who had received the alcohol avoidance 
training showed 13% less relapse one year later. This effect was replicated by Eberl and colleagues. 
Again, Wiers found generalization effects on implicit associations with approach and avoidance. 
 In the present study, we aimed to replicate the findings of Wiers et al. (2011) and Eberl et al. (2013) 
in a patient population consisting of HPD patients. Following Wiers et al. and Eberl et al., we trained 
patients with an Approach-Avoidance Task (AAT; Rinck & Becker, 2007). Patients were either trained to 
avoid hair pulling-related stimuli (training condition) or they received a sham AAT-training (control 
condition). We examined whether training effects generalized to implicit affective associations and 
attentional biases. After the AAT-training, patients received standard CBT treatment. By adding the 
AAT-training to CBT we tested whether we could improve long-term treatment outcomes as was the 
case in the alcohol-training studies of Wiers et al. (2011) and Eberl et al. (2013). We collected data at 
one, three, and twelve months follow-up and expected patients in the training condition to show 
significantly less relapse than patients in the control condition. 
Methods
Participants
Patients were recruited at the Ambulatorium FSW, an academic outpatient centre with expertise in 
treating impulse-control disorders and unwanted habits. Patients were self-referred. The treatment 
study was advertised in local and national newspapers. The present paper reports on the results 
of the 52 patients that were included in the study between October 2011 and May 2014. Baseline 
results regarding automatic processes and their associations with symptom severity before and after 
treatment are reported in a separate paper (Maas, Keijsers, Rinck, & Becker, 2014a; see Chapter 7 in this 
dissertation). 
 All 52 patients completed the first assessment. Eventually, eleven patients dropped out of the 
study. One patient dropped out because of the long commute and associated costs, two patients 
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failed to show up and could not be contacted anymore, and eight patients eventually refused the 
AAT-training, measurements, or strict CBT protocol adherence. Additional missing data resulted from 
therapists or patients who had failed to complete the questionnaires (n = 6). Also, six patients were still 
in treatment and had not completed all assessments yet, and five patients were still waiting to receive 
the 12-months follow-up questionnaires.
 Criteria for inclusion consisted of a current main diagnosis of HPD and an age between 18 and 65. 
Patients were excluded from the study if they suffered from a current psychotic episode, substance 
abuse disorder, or an inability to speak and understand Dutch. Patients with comorbid disorders were 
included, but with the understanding that the present study and treatments were only directed at 
treating HPD. When urgency of comorbid disorders warranted a change of focus during treatment, 
HPD was not considered the main diagnoses anymore, and patients were excluded from the study. 
Patients who refused the computer training and/or randomization were also excluded from the study. 
Those patients were offered treatment fitted to their own needs. Patient characteristics are reported 
in Table 1. The necessary ethical approval was obtained from the local ethics committee (Commissie 
Mensgebonden Onderzoek Arnhem-Nijmegen). The trial was registered at the Netherlands Trial 
Register (TC = 4522).
Procedure
Patients were screened during two intake interviews. After the first intake interview, patients received 
informed consent forms and written information on the study. If they decided to participate, signed 
informed consent forms were collected during the second intake interview, approximately one week 
later. Patients were randomly assigned to either the training condition or the control condition at the 
first computer training session. Patients as well as therapists were blind to the condition the patient 
was assigned to. Patients received a weekly six-session computer training (training condition and 
control condition) followed by six sessions of standard manual-based CBT once every two weeks 
(Hoogduin, Hagenaars, & Keijsers, 2011). This is an updated version of the manual used by Keijsers et 
al. (2006b) and van Minnen et al. (2003). Both the computer training sessions and the CBT sessions had 
a duration of 45 minutes each. One and three months after completing CBT, patients received a CBT 
booster session. After twelve months, they received follow-up questionnaires via mail.
 The manual-based CBT was delivered by therapists who were master-level students and 
worked to fulfil a clinical internship at the Ambulatorium FSW. All therapists were carefully trained 
in the delivery of the treatment and were weekly supervised by a licensed clinical psychologist/
psychotherapist to ensure that they adhered to the manual. The main elements of the CBT consisted 
of stimulus control interventions (changing the environment and the habit), stimulus-response 
interventions (interrupting the stimulus-response chain and introducing an incompatible response), 
and response consequences (self-rewards). In session 1, the rationale of the treatment was explained 
to the patient and a self-monitoring diary to monitor hair pulling was introduced. Patients filled these 
out throughout the entire treatment. In session 2, stimulus-control interventions were proposed and 
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decided on. Further, tools were introduced to increase awareness of hair pulling (e.g., using gloves in 
high-risk situations, putting bandages on fingers, or wearing perfume or bracelets around the hand 
that is used to pull hair). Stimulus-response interventions (calling a friend, taking a walk, or cleaning 
the room before the patient is allowed to pull hair) that postpone hair pulling were the main topic 
of session 3. Response consequences were introduced and used whenever pulling exceeded agreed 
upon levels. In sessions 4 and 5, these interventions were extended. Session 6 was used to discuss 
relapse prevention strategies. Patients were told that lapses are common but can be successfully 
dealt with by strictly adhering to helpful interventions again in the forthcoming days after the lapse, 
thereby preventing lapses turning into relapses.
Table 1. Patient Characteristics, n = 52 (Training = 26, Control
 
= 26)
Characteristics Mean (SD) or %
Age (years)
Gender (% female)
Education level (%)
 low
 middle
 high
Duration of symptoms (years)
Hair pulling site (%)
 scalp
 eyelashes/eyebrows
 multiple sites
MGHHS
SURF
 severity
 urge
 resistance
 frequency
SCCQ
Severity of hair loss (Alopecia scale)
Depression (BDI score)
Comorbidity (%)
 generalized anxiety
 personality disorder
 depression
 social anxiety
 PTSD
 panic disorder
 other
34.46 (12.70)
94.1
39.5
27.1
33.4
22.11 (11.69)
55.8
23.1
21.1
15.38 (5.05)
3.10 (1.07)
62.00 (25.64)
35.24 (26.73)
3.83 (1.28)
31.12 (8.31)
3.95 (1.78)
10.54 (7.76)
8.3
6.3
4.2
4.2
4.2
2.1
10.5
Note: MGHHS = Massachusetts General Hospital Hairpulling Scale, SURF = Severity Urge Resistance Frequency 
Scale, SCCQ = Self-Control Cognition Questionnaire, BDI = Beck Depression Inventory
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 Assessments were conducted at six points in time. Before the first computer training, several 
computer tasks were administered: the Affective Priming Task (Fazio, Sanbonmatsu, Powell, & 
Kardes, 1986), Dot Probe Task (MacLeod, Mathews & Tata, 1986), and Modified Stroop Task (Williams, 
Matthews, & Macleod, 1996). After completing these tasks, the first computer training session started. 
The Approach-Avoidance Task (AAT; Rinck & Becker, 2007) was used for training. After completing 
this first AAT-training session, several questionnaires were administered: The Massachusetts General 
Hospital Hairpulling Scale (Keuthen et al., 1995), the Severity Urge Resistance Frequency Scale (based 
on Schuck, Keijsers, & Rinck, 2010), and the Self-Control Cognition Questionnaire (Maas, Keijsers, Tanis-
Jacobs, van der Veld, & van Minnen, 2014). Furthermore, severity of hair loss was rated by the patient. 
The second to fifth sessions consisted of the computer training without additional assessments. 
During the sixth session all computer tasks, as administered at baseline, were administered again. 
Questionnaires were administered again before the first CBT session, immediately after the sixth and 
last CBT session, one month after the last CBT session (before the booster session), three months after 
the last CBT session (before the booster session), and one year after the last CBT session.
Materials
Baseline results of the computer tasks (see below) are reported in a separate paper (Maas, Keijsers, Rinck, 
& Becker, 2014a; see Chapter 7 of this dissertation). The present paper describes the generalization 
effects of the AAT-training on the Affective Priming Task, Dot Probe Task, and Modified Stroop Task and 
the effects of AAT-training on symptom severity and relapse.
Approach-Avoidance Task.
The Approach-Avoidance Task (AAT; Rinck & Becker, 2007) was used to measure (see Chapter 7) 
and train action tendencies towards hair pulling-related stimuli by pushing (avoidance) and pulling 
(approach) of a joystick. The joystick was fastened to a table in front of a computer screen. Pictures 
that were tilted to the right had to be avoided, and therefore pushed, whereas pictures that were 
tilted to the left had to be approached, and therefore pulled. The task included a zoom-effect: Pictures 
that were pushed decreased in size, whereas pictures that were pulled increased in size. This was 
done to increase the impression of approach and avoidance. Following a correct response, the picture 
disappeared from the screen. Following an incorrect response, the picture stayed on the screen until 
the correct response was made. After each trial, the joystick had to be brought back to the central 
position to start the next trial. The AAT included five categories of stimuli: 20 pictures related to hair 
pulling (e.g., a hand pulling a hair), 20 neutral pictures not related to hair pulling (e.g., a hand holding a 
stapler), 10 words related to hair pulling e.g., “stroking”), 10 words related to resistance/stop hair pulling 
(e.g., “resistance”), and empty frames (a white border on a black background). Reaction times to the 
empty frames were subtracted from the other stimuli before analyses. Every session started with 10 
practice trials consisting of empty frames, followed by 140 measurement trials to assess the patients’ 
bias in action tendencies to hair pulling-related stimuli. After the assessment trials, two training blocks 
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of 210 trials each followed. During the training trials, the contingency differed between groups: While 
patients in the training group had to always push stimuli related to hair pulling (i.e., these stimuli 
were always tilted to the right) and always pull stimuli that were not related to hair pulling (i.e., these 
stimuli were always tilted to the left), patients in the control condition had to push and pull stimuli 
related to hair pulling an equal number of times (i.e., all stimuli were tilted to the left or right an equal 
number of times). Before each training session and two times during the training session, patients 
had to feel or play with their hair to increase urge to pull hair and to make the stimuli more salient in 
the experimental context. Patients were instructed to start or continue the training just before actual 
hair pulling occurred. 
Additional computer tasks.
The Affective Priming Task (APT; Fazio, Sanbonmatsu, Powell & Kardes, 1986) was used to assess 
implicit associations with hair pulling-related stimuli. The Dot Probe Task (DPT; MacLeod, Mathews & 
Tata, 1986) assessed attentional biases towards the pictures used in the AAT-training and the Modified 
Stroop Task (Williams, Matthews, & Macleod, 1996) assessed attentional biases towards the words that 
were used in the AAT-training. For more details regarding these tasks, we refer to the Methods section 
of Chapter 7 of the present dissertation.
Self-report measures.
To assess symptom severity the Massachusetts General Hospital Hairpulling Scale (MGHHS; Keuthen 
et al., 1995) was used, which consists of 7 items, rated for symptom severity from 0 to 4 (with higher 
scores reflecting more severe symptoms) and assesses different aspects related to hair pulling: urge to 
pull, actual pulling, perceived control, and associated distress. The MGHHS (Keuthen et al., 2007) and 
its Dutch adaptation (Van Minnen et al., 2003) have shown to have good psychometric properties. 
To assess severity, urge, resistance, and frequency of hair pulling the SURF (based on Schuck, Keijsers, 
& Rinck, 2010), a 4-item questionnaire, was used. The SURF is not yet validated. However, the items 
are face-valid. In addition to these questionnaires, severity of hair loss was rated by the patient on a 
scale inspired by the Alopecia scale that is usually rated by the diagnostician (for a review of several 
hair pulling scales, including the Alopecia scale, see Diefenbach, Tolin, Crocetto, Maltby, & Hannan, 
2005). The Alopecia scale uses baldness severity scores ranging from 0 (“no hair loss”) to 7 (“bald”). 
Automatic thoughts related to hair pulling, so-called ‘self-control cognitions’, were assessed with the 
SCCQ (Maas, Keijsers, Tanis-Jacobs, van der Veld, & van Minnen, 2014; see Chapter 6 of the present 
dissertation), which consists of 11 items. Self-control cognitions are cognitions that arise right before 
or immediately after someone pulls hair (“After a hard day’s work, I often feel that I deserve to pull hair”, 
“The urge to pull hair is so strong that I think I am not able to resist”, “When I feel bad I think that hair 
pulling will help me to feel better for a moment”) and appear to serve as justifications of giving in to 
the habitual behaviour. The SCCQ also has good psychometric properties. 
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Results
AAT-training and generalization effects
Before looking into the effects of AAT-training on symptom severity and relapse, there first was a 
check to find out whether implicit action tendencies had indeed been successfully manipulated 
in the training condition. To correct for the potential effect of outlier reaction times, medians were 
analyzed instead of means. Reported means therefore refer to means of medians. Trials with extreme 
(< 300 ms or > 3000 ms)1 reaction times were removed before aggregating the data. Pull trials were 
subtracted from push trials, after which reaction times to neutral pictures were subtracted from hair 
pulling-related trials. This resulted in AAT-scores: A positive score indicates a relative approach bias 
towards hair pulling-related stimuli, whereas a negative score indicates a relative avoidance bias of 
hair pulling-related stimuli. Since the AAT included both pictures and words, two separate analyses 
were conducted, one for pictures and one for words. The first Time (training sessions 1 through 6) x 
Group (training, neutral) Repeated-Measures ANOVA for pictures showed that there was no effect of 
Time, F(5, 42) = 0.82, p = .54, and no interaction between Time and Group, F(5, 42) = 0.60, p = .70. The 
group effect was significant, F(1, 46) = 7.84, p = .01: The training group showed more avoidance of 
hair pulling-related pictures throughout the training sessions than the control group. AAT-scores for 
pictures are presented in Figure 1. The Repeated-Measures ANOVA for words revealed no significant 
main effect for Time, F(5, 42) = 0.50, p = .77, or Group, F(1, 46) = 0.16, p = .70, or Time x Group, F(5, 
42) = 1.70, p = .16. The AAT-training did not seem to have an effect on hair pulling-related approach-
avoidance tendencies. AAT-scores for words are presented in Figure 2.
 Despite the lack of training effects, generalization effects were investigated using the APT, DPT, 
and Modified Stroop Task. No generalization effects were found as demonstrated by the Group x Time 
interactions, all of which were non-significant: APT valence: F(1, 45) = 0.15, p = .71; APT tension: F(1, 45) 
= 1.39, p = .52; DPT 250 ms: F(1, 47) = .24, p = .63; DPT 500 ms: F(1, 47) = .82, p = .37; Stroop: F(1, 46) = 
.07, p = .79.
Questionnaires
Despite the fact that the AAT-training was not successful in changing automatic action tendencies, our 
next step was to examine whether the AAT-training had an effect on explicit symptom level and relapse 
after treatment. Questionnaire data were analyzed in two ways, because at some of the time points, 
the amount of missing data was quite substantial. First, Repeated-Measures ANOVAs were conducted. 
Second, all analyses were checked with multivariate multilevel analyses using MLWin version 2.23. 
These additional multilevel analyses were carried out because Repeated-Measures ANOVAs employ 
1 In previous chapters, extreme reaction times were defined as < 300 ms and > 2000 ms. In these studies student 
samples were included. The present chapter focused on HPD patients, who are not used to these computer 
tasks, in contrast to students. When applying the same operationalization for extremes, many reaction times 
had to be removed in the present study. For this reason, we chose to adapt the operationalization of extreme 
reaction times in the present study.
Targeting relapse after successful cognitive behaviour therapy for hair pulling disorder
8
131
pairwise deletion, which means that analyses including data from 12 months follow-up measurements, 
for example, only included a maximum of 29 of the original 52 participants. However, it turned out 
that the findings hardly differed between both statistical approaches. Therefore, we chose to report 
only the Repeated-Measures ANOVA analyses in detail in this chapter, since these analyses allow for 
a more straightforward interpretation. Findings derived from the multivariate multilevel analyses are 
briefly discussed after reporting the results of the Repeated-Measures ANOVA analyses.
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Figure 1. AAT-scores (pictures) across the six training-sessions for AAT-training and control training condition.
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Figure 2. AAT-scores (words) across the six training-sessions for AAT-training and control training condition. 
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MGHHS.
First, a Time (1: before AAT, 2: after AAT, 3: after CBT, 4: 1-month follow-up, 5: 3-months follow-up, 
6: 12-months follow-up) x Group (training, control) Repeated-Measures ANOVA was conducted for 
the MGHHS total scores. The main effect of Time was significant, F(5, 18) = 9.57, p < .001. Overall, 
patients significantly improved as a result of treatment. However, there was no significant Time x 
Group interaction, F(5, 18) = 1.83, p = .16, meaning that the AAT-training did not have an effect on 
treatment outcome. The main effect of Group also was non-significant, F(1, 22) = 0.44, p = .52. Next, 
differences between the several time points were computed. Since the Time x Group interaction was 
not significant, pooled group estimates were computed. Results, including the various effect sizes, 
are reported in Table 2. Because of the pairwise deletion procedure, means and standard deviations 
vary slightly between the columns. Results showed that patients improved significantly as a result 
of treatment and that treatment results were maintained until 3-months follow-up. Effect sizes were 
medium to large. Patients already improved during the computer training (medium effect), but after 
CBT they improved much more (large effect). As already noted, symptoms remained stable at 1-month 
and 3-months follow-up measurements, but patients showed some relapse at the 12-months follow-
up measurement. When compared to pre-treatment symptom levels, patients showed marginally 
significant improvements (medium effect size) at the 12-months follow-up assessment. Multivariate 
multilevel analyses also showed treatment maintenance at 1-month and 3-months follow-up, but 
significant relapse at 12-months follow-up.
SURF. 
SURF Severity scores showed a marginally significant decrease over Time, F(5, 15) = 2.81, p = .055, as 
shown by the Time (1: before AAT, 2: after AAT, 3: after CBT, 4: 1-month follow-up, 5: 3-months follow-
up, 5: 12-months follow-up) x Group (training, control) Repeated-Measures ANOVA. There were no 
significant effects for Group, F(1, 19) = 1.74, p = .20, or Time x Group, F(5, 15) = 1.35, p = .30. Overall, 
treatment had only a marginally significant effect on hair pulling severity and the AAT-training did 
not affect treatment results. Pooled group estimates that were used to compare the different time 
points are reported in Table 2 also. Here, results showed that treatment significantly improved SURF 
Severity between Time 1 and 2 (AAT-training; small effect size) and between Time 2 and 3 (CBT; large 
effect size). During 1-month and 3-months follow-up, treatment results were maintained, but after 
12-months follow-up, patients showed significant relapse. When compared to pre-treatment SURF 
Severity, at 12-months follow-up there still was a significant decrease (medium effect size). Multivariate 
multilevel analyses were slightly more positive, in the sense that they did not show significant relapse 
after 1-month, 3-months, and 12-months follow-up.
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Table 2. Scores on Self-report Questionnaires Across Consecutive Time Frames Before, During and After Treatment, 
Accompanied by Test Statistics and Effect Sizes
Questionnaire
Time 1 – 
Time 2
n = 48
Time 2 – 
Time 3 
n = 37
Time 3 – 
Time 4 
n = 32
Time 3 – 
Time 5 
n = 31
Time 3 – 
Time 6 
n = 27
Time 1 – 
Time 6 
n = 28
MGHHS
M(SD) 1
M(SD) 2
Cohen’s d
15.98 (4.33)
13.81 (4.62)
F = 8.32
p = .01
0.48
13.97 (4.64)
8.09 (5.09)
F = 56.30
p < .001
1.21
8.96 (4.97)
9.35 (5.52)
F = 0.21
p = .65
-0.07*
8.73 (5.09)
9.40 (6.35)
F = 0.67
p = .42
-0.12
8.43 (5.68)
13.50 (6.06)
F = 18.35
p < .001
-0.86
16.00 (3.47)
13.62 (5.85)
F = 3.64
p = .07
0.49
SURF Severity
M(SD) 1
M(SD) 2
Cohen’s d
3.19 (1.02)
2.84 (1.01)
F = 5.88
p = .02
0.34
2.91 (1.04)
2.05 (1.00)
F = 17.66
p < .001
0.84
2.13 (1.04)
2.20 (0.88)
F = 0.08
p = .78
-0.07
2.13 (1.07)
2.15 (1.15)
F = 0.03
p = .86
-0.02
2.16 (1.14)
2.72 (1.14)
F = 5.24
p = .03
-0.49
3.29 (1.05)
2.68 (1.09)
F = 5.07
p = .03
0.57
SURF Urge
M(SD) 1
M(SD) 2
Cohen’s d
64.83 (22.96)
58.26 (23.43)
F = 2.40
p = .13
0.28
58.51 (23.58)
32.46 (28.24)
F = 34.69
p < .001
1.00
35.22 (29.41)
43.16 (29.69)
F = 1.56
p = .22
-0.27
34.57 (28.87)
40.70 (31.02)
F = 1.42
p = .24
-0.20
38.52 (31.41)
53.20 (29.80)
F = 6.16
p = .02
-0.48
66.64 (23.99)
55.50 (29.21)
F = 1.89
p = .18
0.42
SURF Resistance
M(SD) 1
M(SD) 2
Cohen’s d
32.66 (25.38)
41.23 (24.92)
F = 3.72
p = .06
0.34
41.73 (26.48)
73.38 (30.12)
F = 28.19
p < .001
1.12
73.41 (30.02)
56.22 (33.27)
F = 5.72
p = .02
-0.54
73.03 (30.89)
54.23 (34.75)
F = 7.68
p = .01
-0.57
72.80 (32.49)
54.08 (30.20)
F = 7.02
p = .01
-0.60
31.39 (24.59)
53.07 (29.59)
F = 9.26
p = .01
0.80
SURF Frequency
M(SD) 1
M(SD) 2
Cohen’s d
3.90 (1.17)
3.45 (1.33)
F = 7.96
p = .01
0.36
3.45 (1.40)
2.04 (1.40)
F = 38.64
p < .001
1.01
2.20 (1.44)
2.48 (1.49)
F = 0.71
p = .41
-0.19
2.15 (1.49)
2.52 (1.63)
F = 1.71
p = .20
-0.24
2.18 (1.48)
3.20 (1.71)
F = 9.65
p = .005
-0.64
4.04 (1.04)
3.11 (1.66)
F = 9.37
p = .01
0.67
SCCQ
M(SD) 1
M(SD) 2
Cohen’s d
31.46 (8.07)
29.54 (10.11)
F = 5.78
p = .02
0.21
27.89 (9.38)
22.00 (8.27)
F = 23.07
p < .001
0.67
22.06 (8.29)
21.86 (8.73)
F = 0.07
p = .79
0.02
22.19 (8.28)
20.58 (8.41)
F = 1.63
p = .21
0.19
21.40 (8.14)
22.72 (8.29)
F = 0.41
p = .53
-0.16
31.21 (8.50)
23.29 (8.09)
F = 26.46
p < .001
0.95
Severity of hair loss
M(SD) 1
M(SD) 2
Cohen’s d
4.14 (1.70)
3.73 (1.71)
F = 9.33
p = .004
0.24
3.40 (1.58)
2.24 (1.50)
F = 35.51
p < .001
0.75
2.31 (1.56)
2.47 (1.51)
F = 0.58
p = .45
-0.10
2.18 (1.54)
2.26 (1.55)
F = 0.13
p = .72
-0.05
2.06 (1.64)
2.60 (1.66)
F = 7.31
p = .01
-0.33
3.48 (1.38)
2.57 (1.57)
F = 12.86
p = .001
0.62
Notes: Time 1 = before AAT-training, Time 2 = after AAT-training, Time 3 = after CBT, Time 4 = 1 month follow-up, 
Time 5 = 3 months follow-up, Time 6 = 12 months follow-up, MGHHS = Massachusetts General Hospital Hairpulling 
Scale, SURF = Severity Urge Resistance Frequency Scale, SCCQ = Self-Control Cognition Questionnaire; *Strictly 
speaking, an effect size is normally not expressed as negative, nevertheless we chose to report it this way, to 
emphasize that symptoms increased again. 
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 SURF Urge showed a significant main effect for Time, F(5, 15) = 4.64, p < .01, but no effects for 
Group, F(1, 19) = 0.82, p = .38, or Time x Group, F(5, 15) = 1.88, p = .36. Overall, SURF Urge decreased as 
a result of treatment. The AAT-training did not influence this treatment effect. Table 2 shows that SURF 
Urge significantly decreased between Time 2 (AAT-training; small effect size) and 3 (CBT; large effect 
size). Between Time 1 (before AAT) and 2 (after AAT) SURF Urge did not show significant decrease. 
Treatment results remained stable at 1 and 3 months, but patients did show relapse after 12-months 
follow-up. At 12-months follow-up SURF Urge was not significantly different from SURF Urge before 
treatment and the effect size was small to medium. Conclusions derived from the multivariate 
multilevel analyses did not differ. That is, relapse was not significant at 1-month and 3-months follow-
up, but it was significant after 12-months follow-up.
 Similarly, the Repeated-Measures ANOVA for SURF Resistance revealed that patients’ ability to 
resist the urge to pull hair increased significantly as a result of treatment, F(1, 15) = 5.96, p = .003. 
There were no significant effects for Group, F(1, 19) = 1.02, p = .33, or Time x Group, F(1, 15) = 0.80, 
p = .57. Results in Table 2 demonstrates that SURF Resistance did not increase significantly between 
Time 1 and 2 (AAT-training; small effect size). However, SURF Resistance did increase between Time 
2 and 3 (CBT; large effect size). After 1-month follow-up patients showed significant relapse again. 
Patients continued to show more relapse at every assessment. When compared to pre-treatment 
SURF Resistance, patients still showed significant improvement at 12-months follow-up, however. This 
effect was large. Multivariate multilevel analyses showed a similar pattern: After 1-month follow-up 
patients already showed significant relapse.
 For SURF Frequency, the main effect for Time, F(5, 15) = 5.72, p = .004, was significant, but the 
Group, F(1, 19) = 1.01, p = .33, or Time x Group effects, F(5, 15) = 1.53, p = .24, were not. Table 2 shows 
that treatment significantly decreased frequency of hair pulling. The AAT-training had a small effect, 
but the CBT had a large effect on SURF Frequency. Results remained stable at 1-month and 3-months 
follow-up, but patients did show a statistically significant increase in symptom level at 12-months 
follow-up. When compared to pre-treatment SURF Frequency, at 12-months follow-up the effect 
size was still medium to large. Again, multivariate multilevel analyses showed a similar pattern with 
treatment maintenance at 1-month and 3-months follow-up, but an increase of symptoms after 
12-months follow-up.
SCCQ.
The Repeated-Measures ANOVA revealed that the main effect for Time was significant, F(1, 16) = 8.56, 
p < .001, showing that patients improved as a result of treatment. The Group, F(1, 16) = 1.03, p = .43, 
and the Time x Group effects, F(1, 20) = 2.79, p = .11 were again not significant. Results of Table 2 show 
that self-control cognitions significantly decreased between sessions (small effect size after AAT and 
medium effect size after CBT) and remained stable at 1-month, 3-months, and 12-months follow-up. 
After 12-months follow-up, the effect size was still large. Here, multilevel analyses slightly deviated 
from the Repeated-Measures analyses. More specifically, the Group effect was significant: Patients 
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in the training group showed to have more self-control cognitions throughout treatment. While the 
training group did not show relapse (self-control cognition scores were already high to begin with), 
the control group did show a statistically increase of symptom level after 12 months, but not after 1 
and 3 months.
Severity of hair loss. 
Regarding severity of hair loss, the results of the Repeated-Measures ANOVA demonstrated that 
patients improved as a result of treatment, F(5, 16) = 5.62, p = .004, but that AAT-training did not 
influence this effect, F(5, 16) = 0.17, p = .97. The main effect for Group was also not significant, F(1, 
20) = 0.29, p = .60. The pooled group estimates as reported in Table 2 show that patients improve 
significantly until follow-up (small effect size after AAT and medium to large effect size after CBT). 
At 1 month and 3-months follow-up symptoms remain stable, but again patients show significantly 
increase of symptom level at 12-months follow-up. Improvement is still significant (medium effect 
size) when comparing 12-months follow-up results to pre-treatment symptom levels, however. 
Multivariate multilevel analyses were slightly more positive: They showed no relapse after 1, 3, and 
12 months.
Discussion
The present study examined whether adding an Approach-Avoidance Training (AAT; Rinck & Becker, 
2007) to standard CBT is able to reduce relapse rates after successful CBT for Hair Pulling Disorder 
(HPD). Before receiving a six-session CBT treatment, patients were either trained to avoid hair pulling-
related stimuli (training condition) or received a sham AAT-training (control condition). We examined 
whether the AAT-training had an effect on approach-avoidance action tendencies and whether the 
effects of AAT-training generalized to implicit affective associations and attentional biases. Lastly, and 
most importantly, we investigated the effects of the AAT-training on various self-reported measures of 
HPD symptoms (using the Massachusetts General Hospital Hairpulling Scale, Severity Urge Resistance 
Frequency scale, Alopecia scale) and on self-reported self-control cognitions (Self-Control Cognition 
Questionnaire) during treatment, after treatment and at 1-month, 3-months and 12-months follow-
up. We expected the training group to show less relapse after treatment than the control group.
 Before looking into the effects of the AAT-training on relapse rates, we checked the effects of the 
training on implicit action tendencies as assessed by the AAT itself. Overall, the training group showed 
avoidance of hair pulling-related stimuli as compared to the patients in the control condition, but the 
training group already showed this bias at the start of the AAT-training. Important to note here is that 
this bias was not (significantly) present before the start of training (see Maas, Keijsers, Rinck, & Becker, 
2014a; Chapter 7 of this dissertation), but when analyzing all time points, this bias emerged, but only 
in the training group. This avoidance bias is in line with results found by Lee et al. (2011) who reported 
attentional disengagement from hair-related cues in HPD patients, and Schuck, Keijsers, and Rinck 
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(2012) who found avoidance from skin picking-related stimuli in skin picking patients. Nevertheless, 
the avoidance of hair pulling-related stimuli in the training group in the present study is likely a result 
of a randomization error, since the control group did not show this bias. In regard to the first main 
issue of our study, that is, to check whether AAT-training resulted in a change of AAT-scores, our 
findings were negative. The AAT-training had no effect on the AAT-scores in either groups.
 Despite the lack of AAT-training effects on implicit action tendencies, we pursued our investigation 
by looking at changes in bias scores on the Affective Priming Task, Dot Probe Task, and Modified 
Stroop Task due to the AAT-training, but again failed to demonstrate any effect of the training. Next, 
questionnaire data were analyzed to investigate the effect of the AAT-training on HPD symptom level 
and on self-control cognitions, both during and after treatment. Again, however, AAT-training at large 
produced no effects on the various measures. We therefore concluded that the AAT-training, added to 
standard CBT, did not appear to aid in symptom reduction and, importantly, did not appear to reduce 
relapse rates after CBT treatment. 
 Apart from the overall unexpected results regarding the AAT-training, results of the questionnaire 
data showed that CBT treatment was successful: When looking at overall improvement from pre-
treatment measurement to 12-months follow-up, patients improved significantly as a result 
of treatment. With regard to SURF Severity ratings, the overall main effect of time was marginally 
significant only, but all other measures showed overall significant improvement. Because training 
status did not have an effect on the results of any of the questionnaires, findings (see Table 2) of 
patients of both training conditions were combined to evaluate the effects of CBT at different time 
points during and after treatment. While patients already showed a slight improvement after the AAT-
training and control condition, CBT had a large effect on symptom level as measured by the MGHHS 
and the SURF. The effect sizes were medium size for the hair loss rating (Alopecia scale) and SCCQ. 
The fact that patients improved after the AAT-training and control condition training, although the 
AAT itself did not seem to have an effect, can best be considered as common placebo effects due to 
hope, expectancy and weekly contact with a therapist. Therapists at that point did not discuss the 
symptoms with the patients, but guided them through the AAT-training. In the evaluation forms of 
the AAT-training, patients indeed mentioned that they enjoyed the AAT-training and some patients 
also believed it immediately improved their symptoms.
 The present data also showed that patients demonstrated maintenance of treatment results 
at 1- and 3-months follow-up assessments. Only for the Resistance-scale of the SURF, there was a 
significant relapse of symptoms already after 1 month, indicating that patients estimated that it was 
harder for them to resist the urge to pull hair, as compared with the same estimation immediately 
after treatment. For the 12-months follow-up results, the conclusions derived from the Repeated-
Measures ANOVAs and the multivariate analyses differed slightly. The Repeated-Measures ANOVAs did 
not show significant relapse after 12 months with regard to self-control cognitions (SCCQ), but the 
multivariate analyses did, and vice versa, for SURF Severity and for estimated hair loss, the multivariate 
multilevel analyses did not show a significant relapse after 12 months, but the Repeated-Measures 
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ANOVAs did. When opting for the most conservative conclusion and trying to capture the overall line 
of findings, it can be argued that CBT produces good outcomes, that these outcomes remain stable 
1 and 3 months after treatment, but that there is relapse at 12 months measurement, approximately 
reducing the treatment effect immediately after treatment by half. When comparing the 12-months 
follow-up results to pre-treatment questionnaire scores, effect sizes were still medium (MGHHS, SURF 
Severity, SURF Frequency, hair loss severity rating) to large (SCCQ, SURF Resistance).
 These findings quite dramatically show that it is important to include long-term follow-ups when 
studying treatment effects in HPD, and possibly in other unwanted habits also. Results regarding 
relapse as reported in the literature are quite inconsistent. At 3 to 6 months follow-up, some studies 
report good treatment maintenance (Azrin et al., 1980, Keuthen et al., 2012; Woods et al., 2006), but 
other studies report relapse (Diefenbach et al., 2006; Keijsers et al., 2006b; Rogers et al., 2014). Reported 
long-term follow-ups are rare (for an exception, see Keijsers et al., reporting a 24-months follow-up, 
showing results similar to the present study), but appear crucial given the results in the present 
study. Considering the findings above, one should keep in mind that we did not include a waitlist 
control group. All patients received some form of AAT-training and CBT. Therefore we cannot know 
for sure which part of symptom reduction (but also relapse) can be uniquely ascribed to CBT or other 
uncontrolled factors. Furthermore, the number of included patients is still quite small causing a lack 
of power. Although the effects found in this study seem to show quite a clear direction, we were not 
able to include enough patients to draw firm conclusions.
 The aim of the present study was to examine whether adding an AAT-training to CBT is able to 
reduce relapse rates after successful treatment. Results showed that CBT was indeed successful in 
the short-term, but after 12 months patients show significant relapse. The AAT-training was not able 
to reduce these relapse rates. Our data also failed to show that the AAT-training changed approach-
avoidance tendencies, or any of the other automatic processes (implicit affective associations, 
attentional biases) we had assessed. Hence, it can be argued that our experimental manipulation was 
unsuccessful and, therefore, that it is not surprising that the AAT-training failed to affect symptom 
reduction or relapse reduction. 
 A variety of reasons might explain why the AAT-training was without any clear effect. One reason 
involves the type of stimuli we used, that is, pictures of a hand pulling hair and words related to hair 
pulling. Although we used stimuli closely related to hair pulling, tailored the stimuli to the participants’ 
area of hair pulling (see also Maas et al., 2014a; Chapter 7 of the present dissertation), used words as 
well as pictures, and increased urge by letting patients play with their hair before and at several times 
during the training, the stimuli were still unable to elicit approach tendencies towards hair pulling. 
As more elaborately discussed by Maas et al. (2014a), hair pulling might be elicited by a complex 
combination of stimuli rather than by just viewing one’s hand pulling a hair. First of all, hair pulling 
seems to be elicited less by visual stimuli than other types of habits such as smoking or drinking: 
HPD patients often do not see their hair when pulling. Rather, hair pulling seems to be elicited by 
internal stimuli, such as cognitions and feelings. Furthermore, situational cues seem to be important 
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to create the right context. That is, given the right context – sitting on the couch, watching TV, being 
alone – internal stimuli seem to elicit hair pulling. Furthermore, it is possible that approach-avoidance 
tendencies might not be relevant in the case when behaviour is elicited by internal stimuli. The fact 
that the AAT-training was not effective could therefore be due to the fact that we trained stimuli and 
biases that might not underlie HPD.
 Although patients still showed significant improvement on most measures when comparing 
12-months follow-up results to pre-treatment results, relapse was high. Although this study cannot 
provide definite answers as to how to decrease these relapse rates, we do want to make some 
suggestions for clinical practice and future research. First, although we did not include an appropriate 
control group to test this assumption experimentally, so far, the best solution to preventing high 
relapse rates seems to be to include booster sessions after treatment termination. In this study, overall, 
there was no relapse after 1 and 3 months, when booster sessions took place. Future research might 
want to investigate an optimal number and optimal spacing and duration of booster sessions to 
investigate its effects on relapse prevention. Second, future research should take into account the 
complexity of stimuli that elicit hair pulling. Tactile cues such as itching of the afflicted area, cognitions, 
and/or feelings such as boredom and negative affect, might elicit hair pulling more than visual cues, 
given certain environmental characteristics such as being alone or sitting on the coach. Third, future 
research should consider investigating other types of biases. For example, interpretation biases were 
not studied in the present experiment, but might be highly applicable when considering the self-
control cognitions patients experience before and after hair pulling (see Maas, Keijsers, Tanis-Jacobs, 
van der Veld, & van Minnen, 2014; Chapter 6 of the present dissertation). Just like approach-avoidance 
tendencies, interpretation biases can be trained using computerized tasks and might be a valuable 
addition to CBT. Before testing its application in training, interpretation biases should be assessed first 
to find out if they are indeed associated with HPD.
 Taken together and in line with existing literature, CBT showed to be an effective treatment for HPD 
in the short-term. However, a significant increase of symptom levels was found after 12 months. These 
results show that future research should include long-term follow ups. Also, future research should 
consider investigating the addition of booster sessions after treatment termination, and examine 
more internal stimuli, and possibly other types of biases when investigating automatic processes in 
HPD in order to advance our understanding of the processes that underlie HPD. This knowledge will 
hopefully contribute to solutions for the high relapse rates found after successful treatment of HPD.
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This dissertation focused on automatic and controlled processes in unwanted habitual behaviour 
and thereby aimed (1) at investigating the underlying processes of unwanted habits, and (2) at 
investigating ways to influence these underlying processes. This knowledge might particularly 
contribute to new solutions to reduce the high relapse rates repeatedly found after initial successful 
treatment of unwanted habits. We have called this phenomenon the ‘dough effect’: Habitual behaviour 
is easy to knead into another form, but it retains a tendency to crawl back into its original shape. 
Automatic, or implicit, as well as controlled, or explicit, processes were investigated, since using a dual 
process model perspective did not only provide a valuable theoretical context when investigating 
underlying processes of unwanted habitual behaviour, but also offered us opportunities to explore 
new treatment interventions to modify unwanted habitual behaviour. 
 The first part of the dissertation (Chapters 2 – 5) focused on unwanted snacking and eating 
behaviour in students. The second part (Chapters 6 – 8) focused on Hair Pulling Disorder (HPD) 
in a patient sample. In this final chapter, the results of the studies are summarized and discussed, 
especially focusing on their limitations, implications for clinical practice and future directions of 
research. Findings of Part 1 and 2 are first discussed separately and then in combination. 
PART 1 – Unwanted snacking behaviour
Chapter 2 was designed to investigate the contribution of both automatic and controlled processes in 
unwanted snacking behaviour. Students who were bothered by their snacking habit were compared 
to a control group. Implicit action tendencies towards and implicit evaluations of healthy and 
unhealthy food were assessed, in addition to explicit evaluations of the food stimuli. With regard to the 
Approach-Avoidance Task (Rinck & Becker, 2007), the snacking-bothered students were found to be 
slower to push all food stimuli when compared to the control group. This finding suggests impaired 
avoidance of food. Further, using the Affective Priming Task (Fazio, Sanbonmatsu, Powell, & Kardes, 
1986), the snacking-bothered students showed less priming of positive self-control targets by food 
primes, suggesting the association between self-control and food was less strong in these students 
than in the control group. Implicit and explicit taste evaluations of food stimuli were not different for 
the snacking-bothered group and the control group. We concluded that snacking behaviour seems 
to involve both appetitive action tendencies and weaker control, but food-taste evaluations seem to 
play a less important role.
 While the study described in Chapter 2 used self-reports to categorize participants into the 
snacking-bothered or control group, in Chapter 3, Body Mass Index (BMI), a clearly more objective 
measure, was correlated with problematic eating. In Chapter 2, we had presented participants with 
stimuli of healthy and unhealthy food, but found no differences between the implicit responses to 
these two types of stimuli in neither of the groups. In Chapter 3 only unhealthy (sweet and salty 
snack) food stimuli and neutral non-food stimuli were presented. We omitted healthy food in order 
to get a clearer picture of the automatic and controlled processes underlying problematic eating 
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behaviour, and to decrease the chance that our stimuli primed dieting goals in our participants. We 
again investigated implicit action tendencies towards snack foods using the Approach-Avoidance 
Task. In line with the results of Chapter 2, BMI was associated with impaired avoidance of sweet snack 
foods (but not with salty snack foods) on the Approach-Avoidance Task. The Single-Target IAT did 
not reveal any significant relations between BMI and implicit evaluations of the food pictures. BMI 
did show a positive correlation with errors made on all tasks. Students with higher BMI scores appear 
more ambivalent towards snack foods and therefore may make more mistakes when reacting to 
these stimuli. According to the findings in Chapters 2 and 3, it is not an increased approach tendency 
towards (snack) food, but rather an impaired avoidance tendency that appears to be related to 
problematic eating or overweight. Go/no-go tasks could be used to target this impaired avoidance 
by training inhibitory control to patients. For example, Houben and Jansen (2011) trained chocolate 
lovers to inhibit their temptations. Using a go/no-go task, the group of participants that was trained 
to inhibit responses when presented with a chocolate stimulus, showed a decrease in their chocolate 
consumption after the training. Practicing inhibitory control therefore seems to help people to regain 
control (see also Houben, 2011; Houben, Nederkoorn, Wiers, & Jansen, 2011).
 The idea that impaired avoidance underlies problematic eating appears in line with findings of 
previous studies (Brignell et al., 2009; Havermans et al, 2011; Veenstra & de Jong, 2010). Two of these 
studies (Brignell et al.; Veenstra & de Jong), however, used a unidimensional view to analyze their 
results. That is, they looked at approach and avoidance as opposite ends of the same dimension 
and calculated difference scores between push and pull movements. Positive scores are interpreted 
as relative approach and negative scores as relative avoidance. In line with the results found by 
Havermans et al., who also found impaired avoidance of high-fat food in overweight men, we used a 
multidimensional view with regard to analyzing our findings. That is, we analyzed approach reaction 
times separately from avoidance reaction times. Furthermore, Brignell et al., Havermans et al., and 
Veenstra and de Jong, all used a manikin task (a task in which a match-stick figure has to be moved 
towards or away from the stimuli presented on the computer screen with the use of the arrows on 
a keyboard) to assess action tendencies, making a direct comparison with the present data more 
difficult. The Approach-Avoidance Task conceptualizes approach and avoidance as real movements 
executed with a joystick, whereas the manikin task makes use of more symbolic approach and 
avoidance movements by moving a manikin on a screen using the keyboard.
 Despite these differences, the results found in Chapters 2 and 3 are in line with all three studies 
previously carried out in people suffering from problematic eating, considering that increased 
approach tendencies and decreased avoidance tendencies may both be viewed as ‘appetitive action 
tendencies’. It is unclear what Brignell et al. (2009) and Veenstra and de Jong (2011) would have found 
when they had analyzed their data in a multidimensional way. A unidimensional view on approach 
and avoidance has been criticized by some researchers, because it insufficiently grasps the complexity 
of the motivational processes (see for example, Breiner, Stritzke, & Lang, 1999; Cacioppo & Berntson, 
1994; Stritzke, McEvoy, Wheat, Dyer, & French, 2007). According to this view, approach and avoidance 
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rather can be viewed as separate, coexisting dimensions. On the other hand, using a multidimensional 
view on assessing action tendencies with the Approach-Avoidance Task might also be criticized 
because participants always have to start from a neutral position of the joystick and, as a result, a 
previous successful approach movement is likely to interfere with an avoidance movement on the 
next trial. That is, the approach movement has to be inhibited, making the avoidance movement 
dependent on the approach movement and vice versa. The fact that we only found significant results 
on the avoidance trials in both Chapters 2 and 3, is in line with results found by Sharbanee et al. (2012) 
and Sharbanee, Stritzke, Jamalludin, & Wiers (2013). In both studies, Sharbanee and colleagues did use 
an adapted version of the Approach-Avoidance Task that was able to differentiate between push and 
pull movements. That is, the joystick always started in the extreme, rather than neutral, position, either 
maximally close or maximally distal. This way, the response options of the participant are limited to 
one movement direction or to not responding at all, creating approach and avoidance movements 
that can be assessed independently. Future research should consider replicating our studies using this 
adapted version of the Approach-Avoidance Task.
 Chapters 2 and 3 addressed the assessment of automatic and controlled processes, whereas 
Chapters 4 and 5 were directed at behaviour manipulation. Chapter 4 investigated the effects of a self-
monitoring assignment and looked at its effects on automatic and controlled processes, and Chapter 
5 looked into the effects of cognitive bias modification using an Approach-Avoidance Training. 
 Chapter 4 investigated what happens to automatic processes as a result of a standard behavioural 
treatment intervention. Automatic processes are important, since, according to dual process models, 
they guide behaviour most of the time, unless there is enough cognitive capacity for controlled 
processes to intervene. It is unclear, however, what exactly happens to automatic processes as a result 
of treatment. Automatic processes in particular might be hard to change by means of psychological 
treatments, because these processes are only partially available to introspection, even with help from a 
therapist. Unsuccessful treatments may therefore be characterized by a difficulty to modify automatic 
processes that play a maintaining role in the patients’ disorder. This might ultimately contribute to 
high relapse rates found after treatment. 
 More specifically, in Chapter 4, reactive effects of self-monitoring were studied. Self-monitoring 
of unwanted behaviour is a common component of effective cognitive behaviour therapy. Self-
monitoring enhances the patients’ awareness of the habitual behaviour and has often been shown to 
lead to decreases in undesirable behaviour. Self-monitoring of snack-eating (experimental group) was 
compared to self-monitoring of alcohol-drinking (control group). Alcohol-drinking was monitored 
in the control group, because reactive effects of self-monitoring have been found to be absent in 
alcohol-drinking in previous studies (e.g., Harris & Miller, 1990; Hufford, Shields, Shiffman, Paty, & 
Balabanis, 2002; Litt, Cooney, & Morse, 1998; Ogborne & Annis, 1988; Simpson, Kivlahan, Bush, & McFall, 
2005; Sobell, Bogardis, Schuller, Leo, & Sobell, 1989). Participants were students who were randomly 
assigned to one of the two groups. Self-monitoring lasted for fifteen days. During self-monitoring, 
consumption indeed decreased in the experimental group and not in the control group. The way 
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participants perceived their snacking or drinking behaviour on an explicit level (explicit satisfaction 
ratings) remained unchanged as a result of self-monitoring, but satisfaction with alcohol-drinking 
behaviour was higher at baseline than satisfaction with snacking. Implicit evaluation, as assessed with 
the Affective Priming Task, did become slightly more negative in both groups. These changes were 
small, however. Since self-monitoring only produced behavioural changes in the experimental group, 
it is unlikely that the small changes in implicit associations played a crucial role in this process. Other 
processes, such as the fact that explicit satisfaction with alcohol-drinking behaviour was higher at 
baseline, likely played an important role also.
 Automatic processes may nevertheless contribute to treatment enhancement over time. The 
vital question therefore remains whether changing implicit biases can directly result in successful 
therapeutic change. Our results still do not exclude the possibility that changing automatic processes 
might ultimately contribute to the prevention of high relapse rates. For example, Wiers et al. (2011) 
and Eberl et al. (2013) have successfully shown that cognitive bias modification can indeed result in 
decreased relapse rates after treatment. However, a change in automatic processes might not define 
successful treatment per se, and might not be responsible for successful treatment maintenance 
alone. Indeed, studies in the field of anxiety disorders also showed that implicit processes do not 
always accompany behavioural change. While some studies found that automatic processes changed 
as a result of treatment, (Bowler et al., 2012; Reinecke, Soltau, Hoyer, Becker, & Rinck, 2012), other 
studies did not (Huijding & de Jong, 2007, 2009). Nevertheless, focusing on automatic processes offers 
us interesting and efficient new ways to intervene, as was described in the next chapter.
 In Chapter 5, implicit action tendencies were trained using an Approach-Avoidance Task. For 
most people, automatic processes are usually in line with short-term temptations rather than with 
long-term goals. That is, people with unwanted habits have been shown to have an automatic 
tendency to approach stimuli (e.g., Brignell, Griffiths, Bradley, & Mogg, 2009; Veenstra & De Jong, 
2010), to automatically attend to (e.g., Field & Cox, 2008; Mogg, Bradley, Field, & De Houwer, 2003), and 
to positively evaluate (e.g., Craeynest et al., 2005; Hoefling & Strack, 2008) stimuli that are related to 
their habit. Training aimed at modifying automatic processes (cognitive bias modification) has been 
shown to be able to change these implicit biases. However, Fishbach and Shah (2006) demonstrated 
that dieters with a strong goal to lose weight showed automatic approach tendencies towards their 
long-term goal to diet, rather than towards temptations, without any previous training: They showed 
so-called ‘implicit self-control dispositions’. In line with this, Lee, Franklin, Turkel, Goetz, and Woods 
(2011) looked at attentional biases in HPD and found enhanced attentional disengagement from 
hair cues at later stages (but not at earlier stages) of attentional processing. In a related disorder, 
namely skin picking disorder, Schuck, Keijsers, and Rinck (2012) found an implicit avoidance action 
tendency towards skin picking-related stimuli. Implicit self-control dispositions might play a role in 
these studies. Given the possibility that habits that are clearly unwanted might be associated with 
implicit self-control dispositions, the question arose how a training aimed at modifying automatic 
processes interacts with these implicit self-control dispositions. Can such an implicit training enhance 
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the effect of implicit self-control dispositions? Is it even possible that such enhancement effects are 
more readily achieved and amplified? Or is it more likely that a cognitive bias modification training 
is hindered or fails to achieve additional effects, beyond the implicit self-control dispositions that are 
already there? Chapter 5 aimed to answer these questions. In line with our hypotheses and Fishbach 
and Shah’s findings, we found that dieters had stronger positive associations with low-fat food than 
with high-fat food when compared to non-dieters, as assessed by the Brief Implicit Association Test. 
Additionally, results of the Approach-Avoidance Task showed that all participants, not just dieters, 
showed a stronger approach tendency towards low-fat food than towards high-fat food. Comparable 
findings indicating implicit self-control cognitions in dieters could not be detected for approach-
avoidance associations (Brief Implicit Association Test) and attentional biases (Dot Probe Task). The 
cognitive bias modification training was not hindered by these implicit self-control dispositions. 
Although participants already showed automatic approach tendencies towards low-fat food, rather 
than towards high-fat food, these tendencies could be strengthened further. Moreover, generalization 
effects of the training on attentional biases were found. 
 As noted already, most studies on automatic processes in unwanted habits have found that 
peoples’ automatic processes are usually in line with their habit. Our studies concerning eating 
behaviour in the first part of the dissertation generally point in the same direction. The study 
presented in Chapter 5 introduced the notion that automatic processes do not have to be in line 
with habits when habits are clearly unwanted. When people have strongly decided to change their 
habitual behaviour, automatic processes can be in line with the intention or goal to refrain from their 
unwanted habit. In other words, the fact that behaviour is ‘unwanted’, instead of ‘just’ habitual, seems 
to make an important difference, since the unwanted part of unwanted habitual behaviour seems to 
have the ability to change automatic processes associated with unwanted habits. Although we did 
not examine effects on, for example, consumption behaviour, and therefore do not know whether 
our training generalized to ‘real-world’ behaviour instead of just to biases, Chapter 5 showed that 
cognitive bias modification might still be helpful when automatic processes are already in line with 
long-term goals. Intuitively, implicit self-control dispositions might even enhance or amplify cognitive 
bias modification, since biases already point in the same direction the training is aiming to change 
them into. That is, biases do not have to be changed into the opposite direction; they just have to be 
strengthened. On the other hand, this notion is not in line with studies that found that for an effect 
to occur in cognitive bias modification training, it is necessary for a bias to actually change (e.g., Amir, 
Taylor, & Donohue, 2011; Kuckertz et al., 2014; Sharbanee et al., 2014). In these studies the change of 
the direction of the bias seems to play an important role in the effect of cognitive bias modification. 
This means that future research is needed to disentangle the findings of Chapter 5 further, focusing 
on the unwanted part of habitual behaviour and long-term goals. In conclusion, controlled processes, 
such as a strong explicit goal to lose weight can affect automatic processes. The results found in Part 
2 continued in a similar line: Automatic processes are not necessarily always in line with unwanted 
habitual behaviour. 
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PART 2 – Hair Pulling Disorder (HPD)
Before going into automatic processes and the modification of automatic processes in a sample of HPD 
patients, Chapter 6 described the development of the 11-item Self-Control Cognition Questionnaire 
(SCCQ) to assess the effects of CBT on self-control cognitions. Self-control cognitions are automatic 
cognitions that arise right before or immediately after someone gives in to an unwanted habit. 
Examples of self-control cognitions are “I am not strong enough to resist the urge”, and “I’ll only give 
in this time, I will definitely quit tomorrow”. The function of these cognitions appears to be to justify 
the habitual behaviour and to ward off attempts of self-control. In a series of three studies, Chapter 
6 reports on the development of the 11-item SCCQ to assess the effect of CBT on these self-control 
cognitions. Reliability and validity were tested in two student samples and two patient (HPD and skin 
picking) samples and were found to be good. The SCCQ was sensitive to therapeutic change and has 
been shown to be suitable for use in practice. We therefore continued to use this questionnaire in the 
study described in Chapters 7 and 8.
 Automatic self-control cognitions may play a maintaining role in the stimulus-response chain 
leading to the execution of habitual behaviour. Chapter 6 showed that patients are able to identify 
these cognitions. Cognitive therapy is designed to train the activation of alternative beliefs and thereby 
is designed to intervene in the existing stimulus-response sequence. Keijsers, Maas, van Opdorp and 
Van Minnen (2014) compared the effects of pure cognitive therapy and pure behaviour therapy. They 
showed that there was a small tendency for patients who had received cognitive therapy to show less 
relapse after treatment as compared to patients who had received behaviour therapy. This effect was 
not statistically significant, however, but consistently found on multiple measures. More research into 
the effects of cognitive therapy and self-control cognitions is therefore certainly warranted. Although 
in clinical practice, techniques derived from cognitive therapy have sometimes already been blended 
into behavioural treatment programs, cognitive therapy per se did not receive much research 
attention in the field of unwanted habits. Offering cognitive therapy before behaviour therapy or 
offering a blended therapy might help patients to be more receptive to behaviour therapy. That is, 
when patients are aware of the fact that their self-control cognitions so far have served the function to 
ward off self-control attempts and to ‘grant permission’ to give in to the habit, patients might be more 
likely to exert more effort during behaviour therapy. Our Self-Control Cognition Questionnaire can be 
a valuable assessment tool for future research to find out more about the effects of cognitive therapy 
and to get a better theoretical understanding of the role of self-control cognitions in patients having 
difficulty to refrain from giving in to their unwanted habits.
 Although focusing on automatic cognitions through cognitive therapy is a valuable treatment 
option, targeting automatic processes using cognitive bias modification might even be more efficient. 
That is, although patients have shown to be able to identify automatic self-control cognitions, this is 
a challenging task, and it is likely that only part of the cognitions and cognitive processes underlying 
habitual behaviour can be identified and can be made explicit. Furthermore, cognitive therapy requires 
reflective skills and insight to replace automatic thoughts by more helpful alternative thoughts. These 
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automatic thoughts are habitual in the sense that they have occurred so often that patients are not 
aware of them. As a result, patients do not reflect on automatic thoughts anymore. Cognitive bias 
modification does not require these skills, and it requires less energy in effortful practicing of new 
cognitions and goals over and over again. Furthermore, automatic processes, such as automatic 
action tendencies, are behavioural tendencies that occur in earlier stages of information processing 
than automatic thoughts and cognitions. Training that directly targets these automatic processes that 
are fundamentally different from more reflective processes therefore seems extremely valuable. 
 In the remaining two chapters, a large study is described in two parts. Chapter 7 focused on 
the assessment of automatic processes underlying HPD. In Chapter 8, in line with Wiers et al. (2011) 
and Eberl et al. (2013), an Approach-Avoidance Training was added to standard CBT for HPD. More 
specifically, one group of patients received a training in which they had to avoid hair pulling-related 
stimuli and approach neutral stimuli, whereas the other group received a sham training in which they 
had to approach and avoid all stimuli an equal number of times. After the training, all patients received 
standard CBT. The addition of AAT-training to CBT was expected to lead to a decrease in relapse rates 
in the months following treatment termination. 
 The study reported in Chapter 7 examined automatic processes in HPD before the start of 
treatment. In line with the literature regarding unwanted habits (see Part 1), we expected HPD patients 
to show an approach action tendency towards, an attentional bias towards, and a positive implicit 
affective association with cues related to hair pulling. We furthermore expected to find a positive 
association between these three biases and symptom severity, measured before treatment and after 
treatment, as measured by the Massachusetts General Hospital Hairpulling Scale (MGHHS; Keuthen et 
al., 1995) and the Severity Urge Resistance Frequency Scale (SURF; based on Schuck, Keijsers, & Rinck, 
2010). Regarding action tendencies towards pictures and attentional biases for words, we found that 
patients were slower (distracted) to react to hair pulling-related stimuli when compared to stimuli 
unrelated to hair pulling. With regard to action tendencies towards words, patients were, however, 
faster to react to hair pulling-related stimuli when compared to stimuli related to self-control. With 
the exception of this distraction effect, and slower colour-naming of hair pulling-related words in the 
Modified Stroop Task, all other results were not in line with previous literature (Lee et al., 2011, Schuck 
et al., 2012) and not in line with our expectations. Additionally, these distraction effects and the slower 
colour naming on the Modified Stroop Task were not consistently correlated with symptom level. 
 These results were unexpected, especially considering the fact that we carefully set up the study. 
We adapted and improved the studies by Lee et al. (2011) and Schuck et al. (2012) in several ways. 
While Lee et al. and Schuck et al. used stimuli consisting of healthy hair (Lee et al.) and affected skin 
(Schuck et al.), we chose to use pictures of a hand pulling hair to more closely match the hair pulling 
behaviour. The avoidance effects found by Schuck et al. might be due to the used stimuli because 
they might elicit disgust and anxiety. The pictures we used were more unambiguously related to 
hair pulling. We measured reaction times for these stimuli compared to neutral stimuli consisting 
of a hand holding an office supply. Furthermore, we matched the stimuli to the areas of hair pulling 
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of the patient. Another extension of our study as compared to those of Lee et al. and Schuck et al. 
was the assessment of three different automatic processes: implicit action tendencies (Approach-
Avoidance Task), implicit evaluations (Affective Priming Task), and attentional biases (Dot Probe Task 
and Modified Stroop Task). Additionally, since previous studies investigating automatic processes in 
unwanted habits often used an alternative, healthy stimulus category in addition to stimuli related to 
the unhealthy habit, we had decided to also add such a counter-category including word stimuli that 
were either related to hair pulling or to self-control. Lastly, we asked the patient to stroke or play with 
their hair just before the Approach-Avoidance Task started. Since stimuli on a computer screen may 
not elicit hair pulling behaviour in an experimental context, bringing the patient in the ‘hair pulling 
mood’ might increase our chances of finding meaningful differences between the stimuli. In line with 
Schuck et al., we found that distraction for hair pulling stimuli likely plays a role in HPD. However, 
overall, HPD patients seemed to experience little difference between the stimuli as presented in the 
computer tasks assessing action tendencies, automatic evaluations and attentional biases and overall 
the results of the computer tasks were not meaningfully related to HPD symptoms. 
 There are several possible reasons for these unexpected results. First, so far, we have been 
unable to include a sufficient number of patients. Including a sufficient number of patients of course 
results in higher statistical power, possibly leading to more significant results. Furthermore, without 
comparison to a control group there is less variance to allow for strong correlations. On the other 
hand, it is also possible that hair pulling is not strongly driven by distinct external stimuli. Smoking, 
for example, can be elicited by seeing a cigarette or by seeing someone smoke, just like people can 
crave alcohol when they notice a can of their favourite brand of beer. Hair pulling, on the other hand, 
is often associated with stimuli that are not external and visible. People feel the urge to pull hair when 
‘the situation is just right’: They sit on the couch and watch TV after a very stressful day, they might 
experience bodily sensations, such as an itch, which lead to automatic thoughts, such as “I deserve 
this right now, because I had a very stressful day”, or “It does not matter if I just pull a few hairs”, or “I 
am not able to resist the urge”. Given the right context (sitting on the couch), these stimuli (bodily 
sensations, cognitions) can ultimately lead to hair pulling. Some people sometimes use a mirror to 
pull hair, but most of the time, people do not look at their hand or hair. The stimuli seem to be more 
internal (feelings, bodily sensations, cognitions) than in other unwanted habits. It is possible that 
internal stimuli do not elicit some types of biased processes, such as approach-avoidance responses, 
that become elicited by clear external cues such as cigarettes or a can of beer. And if they do, reactions 
might be too ambivalent and context-dependent to measure reliably. However, these notions about 
stimuli that elicit hair pulling behaviour are of course speculative at this point and have as yet not 
been addressed in experimental research.
 In addition to finding out more about stimuli eliciting hair pulling behaviour, future research might 
also benefit from addressing alternative biases, such as interpretation biases. Especially considering 
the role of self-control cognitions (Chapter 6), this might be an interesting area of research. Automatic 
self-control cognitions play an important role in the stimulus-response chain and justify, and ‘set off’, 
the habitual behaviour. These could be assessed with computerized interpretation bias paradigms. 
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Interpretation biases, similar to, for example, action tendencies and attentional biases, can be trained 
and this training can be added to standard treatment. Automatic cognitions might furthermore have 
the ability to generalize to different situations, and might therefore be able to capture the complexity 
of hair pulling behaviour fairly well.
 In Chapter 8, it was investigated whether adding an Approach-Avoidance Training to regular 
CBT treatment decreases relapse rates. Patients were randomly assigned to one of two conditions: a 
six-session training condition in which patients always pushed (avoided) hair pulling-related stimuli 
and always pulled (approached) stimuli unrelated to hair pulling, or to a six-session control-condition 
(sham training) in which all stimuli were pushed and pulled an equal number of times. However, no 
training effects were found on automatic action tendencies, automatic evaluations, and attentional 
biases. More importantly, the training did not have an effect on symptoms after treatment and on 
relapse. As discussed above, the fact that the training failed to affect treatment results could be due to 
the fact that we trained stimuli and biases that might not underlie HPD. In line with existing research 
(e.g., Azrin, Nunn, & Frantz, 1980; Diefenbach, Tolin, Hannan, Matlby, & Crocetto, 2006; Keijsers et al., 
2006b; Keuthen et al., 2012; Van Minnen, Hoogduin, Keijsers, Hellenbrand, & Hendriks, 2006; Woods, 
Wetterneck, & Flessner, 2006), we did find that CBT was an effective treatment for HPD. That is, HPD 
symptoms had clearly decreased after treatment and these results were maintained at 1-month and 
3-months follow-up. However, at 12-months follow-up, patients showed significant relapse. Regarding 
relapse, previous research is somewhat inconsistent: Some studies report relapse after three to six 
months following treatment (e.g., Diefenbach et al., 2006; Rogers et al., 2014), whereas other studies 
show treatment maintenance (e.g., Azrin et al., 1980, Keuthen et al., 2012; Woods et al., 2006). Since we 
did not include a 6 months follow-up, we are not sure whether patients showed significant relapse 
then, but given the results reported in Chapter 8, it is important to conclude that longer follow-up 
durations are needed in the investigation of relapse rates after treatment termination. So far, including 
booster sessions after treatment termination seems to be the best solution to limit the percentage 
of patients that relapse. In Chapter 8 we did not find significant relapse until booster sessions ended. 
Future research might want to investigate an optimal number and optimal spacing and duration of 
booster sessions to investigate its effects on relapse prevention.
Limitations and future directions
There are several limitations that apply to the studies described in this dissertation. In the discussion 
sections of all chapters, various limitations have already been addressed. I therefore refer to the 
discussion sections of the previous chapters for a more in-depth discussion of limitations for every 
chapter separately. However, I would like to point out a few overarching considerations here. 
 First, all studies focused on several automatic processes: action tendencies, implicit associations, 
and attentional biases. Action tendencies were always assessed with the Approach-Avoidance Task 
and attentional biases were always assessed with the Dot Probe Task. The Modified Stroop Task was 
also used once across the studies reported here, but as an addition to the Dot Probe Task. Implicit 
evaluations were either assessed with the Affective Priming Task, the Single-Target IAT, or the Brief 
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IAT. The fact that we did not always use the same tasks might be considered a limitation, because it 
limits the possibilities to directly compare results across studies. However, in all studies we had sound 
reasons to include alternative tasks instead of the standard ones in the majority of our studies. That 
is, we used the Affective Priming Task, unless there were good reasons not to do so. In Chapter 3, for 
example, we needed a task assessing implicit associations that did not include a counter-category. 
Therefore, we chose to use the Single-Target IAT instead. In Chapter 5, we used a Brief IAT, because 
we wanted to assess all tasks twice, once before and once after the Approach-Avoidance Training. 
We preferred a short task for this purpose. The Brief IAT took approximately 5 minutes to complete, 
whereas completion of the Affective Priming Task took 15 minutes in our previous studies. At least in 
Part 1 of this dissertation, results regarding implicit action tendencies were quite consistent. Results 
regarding implicit associations and attentional biases were less consistent, however. Low reliability of 
implicit measures (see for example Gawronsky, 2009) might certainly play a role here. Nevertheless, 
we always chose our measures carefully, and were consistent in our choices.
 In a somewhat similar way, we changed our sample of interest several times. Again, however, 
the selection of samples did serve important goals every time. In Chapter 3, for instance, BMI was 
investigated because it is a more objective measure than a screening in which students had to 
self-report their unwanted habit (Chapter 2). Furthermore, high BMI often results from disordered 
eating patterns. It therefore likely taps more closely into mechanisms underlying problematic eating 
behaviour than the self-report screening as used in Chapter 2. In Chapter 5, we compared non-dieters 
and dieters, presumed to be motivated to change their eating habits, because we were interested 
in investigating the effects of goals on behaviour. As a consequence of specifying specific groups 
of participants and of changing the type of groups several times throughout the studies, it may be 
difficult to compare the findings of the separate studies within this dissertation. However, our choices 
were theory-driven. We were not primarily interested in eating disorders or patterns, for example, 
and therefore did not elaborate on otherwise meaningful issues such as restrained eating or external 
eating. Throughout our studies we were mainly interested to learn more about the underlying 
mechanisms of unwanted habits and why these mechanisms are so difficult to change. We used 
snacking as an example, because many students suffer from this habit. The fact that participants 
categorized themselves as snacking-bothered in Chapter 2 did fit with this goal. In retrospect, we 
should have taken the importance of being able to link our research to current research traditions 
more into account by, for example, adding questionnaires that are routinely used in research 
regarding eating disorders and eating behaviour, such as Dutch Eating Behaviour Questionnaire (Van 
Strien, Frijters, Bergers, Defares, 1986). Although our experimental tasks and samples changed across 
our studies, it is important to emphasize that our research questions and theoretical background 
remained consistent. All studies served the goal to investigate automatic and controlled processes 
in unwanted habitual behaviour and to investigate whether these processes can be changed to 
decrease high relapse rates, typically found after treatment termination of habit disorders.
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 Another limitation across studies in the present dissertation is that we never counterbalanced 
the order of our computer tasks. We always used the same order of tasks: First we assessed implicit 
action tendencies, then implicit associations, and then attentional biases. Only in the study reported 
in Chapter 5, we first assessed implicit associations and attentional biases, due to the fact that 
the Approach-Avoidance Task was also used as an intervention. As noted already, we found quite 
consistent results with regard to implicit action tendencies. The fact that, most of the time, this was 
the first automatic process that was measured, could have contributed to the significant results. On 
the other hand, our ultimate goal was to use the Approach-Avoidance Training in the treatment 
of HPD, so we had reasons to always put this task first in our studies. Nevertheless, the results of 
other experimental tasks might have suffered from this choice. Our studies therefore certainly need 
replication, including careful counterbalancing of experimental tasks.
Conclusion and implications
Despite the limitations mentioned above, the studies described in this dissertation offer valuable 
information and insights for clinical practice and research. In the Introduction, I argued that dual process 
models offer a valuable framework when studying unwanted habitual behaviour. While, for example, 
classical learning theory and ego-depletion cannot help us in fully understanding the ‘dough effect’, 
dual process models can aid us in (1) understanding processes underlying habitual behaviour and 
their resistance to change, and in (2) designing interventions targeting these underlying processes. 
Dual process models can thereby contribute to finding solutions that possibly reduce high relapse 
rates found after treatment of unwanted habits.
 The studies in this dissertation extended the literature with several findings. Chapters 2 and 3 
showed that problematic eating behaviour is not so much characterized by increased approach, 
but by impaired avoidance of food. These findings suggest that treatment not only needs to focus 
on increasing self-control to prevent the response from happening. Treatment also needs to focus 
on impulse control, and strategies to interrupt the response once it has set into motion. Stimulus-
response interventions, such as leaving the room while still holding on to the pulled hair, and response 
consequences (once the hair pulling exceeds the agreed upon level, patients have to complete a 
useful task) are valuable in this sense. An additional option is to train inhibitory control to patients 
using computerized tasks (e.g., Houben, 2011; Houben & Jansen, 2011; Houben, Nederkoorn, Wiers, & 
Jansen, 2011).
 The results of Chapter 4, demonstrated that treatment can be accompanied by changes in 
automatic processes, but these automatic processes do not seem to underlie successful treatment 
per se, suggesting that the ‘unwanted’ part of the habit is important also. The fact that behaviour is 
unwanted, can, in fact, change automatic cognitive processes without any training or treatment (e.g., 
Fishbach & Shah, 2006). Cognitive bias modification might still be useful when biased information 
processing is in line already with the goal to reduce the habit, as was found in the study described 
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in Chapter 5. This particular finding is especially relevant in a treatment context: Patients who seek 
treatment for unwanted habitual behaviour typically enter treatment with a strong motivation and 
goal to change their unwanted habit. Implicit self-control dispositions are likely to be common. It 
appears that these implicit self-control cognitions can be further strengthened with cognitive bias 
modification. 
 Although, in line with dual process models, we expected automatic processes to generally trigger 
unwanted habitual, the results found in the various chapters did not always verify this assumption. 
Most importantly, we could not show that HPD was characterized by biased automatic cognitive 
processes, nor that cognitive bias modification using the Approach-Avoidance task was able to reduce 
relapse rates when combined with standard CBT. Taken together, rather the fact that behaviour is 
‘unwanted’, than just habitual, seems to play a vital role. The findings in this dissertation therefore 
suggest that treatment should be targeted at the ‘unwanted’ part of habitual behaviour. Focusing on 
motivation, willingness to change, and especially long-term goals seems to be important. At the start 
of treatment, patients can greatly benefit from the activation of long-term goals, since they help the 
patient to stay on track by automatically organizing healthy behavioural choices. Putting emphasis 
on long-term goals during treatment therefore seems essential. Also, we have shown that increasing 
awareness and teaching patients to have more control over their unwanted habits via traditional 
approaches, such as self-monitoring, are effective. Using the right type of stimuli, it is still possible 
that cognitive bias modification can strengthen the effect of these long-term goals and help patients 
by more permanently ‘reprogramming’ their action tendencies. With respect to our stimuli and our 
choices in the way we delivered the AAT-training, we were, however, unable to show an effect of the 
training.
 Focusing on automatic self-control cognitions (Chapter 6) might offer an additional interesting 
pathway to increase the possibilities to change unwanted habits. Patients are able to identify these 
cognitions. These cognitions are part of the stimulus-response sequences leading to habitual behaviour. 
Furthermore, they are stronger and/or occur more frequently in patients with habit disorders than in 
healthy controls, and they decrease as a result of treatment. Additionally, when looking at relapse 
rates, there seems to be a slight advantage of cognitive therapy that targets these cognitions, when 
compared to behaviour therapy (Keijsers et al., 2014). Self-control cognitions accompany treatment 
change and, when taking into account results found in Chapter 4, self-control cognitions might be 
better able to differentiate between successful and unsuccessful treatment than automatic processes 
do.
 In the Introduction, I used the metaphor of the trail in the woods: When making a new trail, at 
first this new trail is less comfortable and less easy to walk on than the old trail you used to walk 
on. You might have to remind yourself constantly to take this new trail. This dissertation has shown 
that it is indeed difficult to make a new trail, and, so far, there are no easy solutions to change this. 
So far, focusing on motivation, willingness to change, and long-term goals seem to be essential. 
Putting more focus on strategies that work well in treatment, such as teaching patients to interrupt 
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the stimulus-response chain, increasing awareness by self-monitoring, and careful planning of 
booster sessions, might help patients to reach more stable long-term goals. Targeting self-control 
cognitions is likely another interesting area for future research and treatment. Looking at habits from 
a dual model perspective seems important: Controlled and automatic processes work together 
when choosing which trail to take. Our results do, however, suggest that controlled processes should 
clearly not be overlooked. Although habitual behaviour is characterized by automatic processes, the 
results found in the various chapters did not show automatic processes to be the most important 
pathway leading to more permanent behaviour change. Without changing the controlled processes, 
automatic processes alone might not be powerful enough to guide you to take the new trail. The fact 
that behaviour is ‘unwanted’, instead of just habitual, seems to be important when aiming to change 
unwanted habits. There are still many challenges to take on the road that leads to more permanent 
changes in habitual behaviour. This thesis may nevertheless bring about a better understanding of 
automatic and controlled processes underlying habitual behaviour and lead to possible better routes 
of interventions. I hope the studies in this dissertation can serve as an inspiration to further advance 
our understanding of the role of dysfunctional processes underlying unwanted habits.

Chapter 10
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De meeste mensen hebben wel last van een of meer ongewenste gewoonten. Soms kunnen 
ongewenste gewoonten zo ernstig zijn dat we spreken van een stoornis en van psychopathologie. 
Cognitieve gedragstherapie is de eerstekeus behandeling voor pathologische ongewenste 
gewoonten. De resultaten van deze behandeling zijn uitstekend, maar onderzoeksgegevens wijzen 
er ook op dat de kans op terugval in de maanden en jaren na een succesvolle behandeling juist bij 
pathologische ongewenste gewoonten groot is. Dit proefschrift had als doel te onderzoeken (1) welke 
automatische en gecontroleerde cognitieve processen een rol spelen bij ongewenste gewoonten 
en (2) hoe deze processen kunnen worden beïnvloed om de kans op terugval na succesvolle 
behandeling te verminderen. Het eerste deel (Hoofdstukken 2 – 5) van dit proefschrift richtte zich op 
eetgedrag (o.a. ongewenst snoepen) bij studenten. Het tweede deel (Hoofdstukken 6 – 8) richtte zich 
op pathologisch haartrekken.
Deel 1
In de studie die beschreven staat in Hoofdstuk 2 werden studenten die aangaven last te hebben 
van overmatig snoepgedrag vergeleken met studenten die aangaven last te hebben van een 
andere ongewenste gewoonte (controlegroep). We onderzochten twee verschillende automatische 
processen, namelijk impliciete actietendenties en impliciete associaties. De resultaten toonden aan 
dat studenten die aangaven last te hebben van overmatig snoepgedrag het moeilijker vonden 
om plaatjes met eten te vermijden dan de controlegroep. Daarnaast vertoonden ze een zwakkere 
associatie tussen woorden gerelateerd aan zelfbeheersing en snoepen. De bevindingen uit de studie 
die beschreven staat in Hoofdstuk 3 liggen in lijn met de bevindingen uit studie in Hoofdstuk 2: 
studenten met een hoge Body Mass Index (studenten met een te hoog gewicht ten opzichte van 
hun lengte) vonden het namelijk ook moeilijk om plaatjes met eten te vermijden. Samen suggereren 
deze studies dat moeite met vermijden van snoep/voedsel eerder geassocieerd moet worden met 
problematisch eten dan een verhoogde neiging om snoep/voedsel te ontdekken en op te zoeken. 
Deze resultaten illustreren, zo kan je zeggen, dat mensen die het moeilijk vinden om niet te snoepen 
niet zozeer snel aan snoep denken of snel de neiging hebben om snoep te gaan halen, maar het wel 
heel moeilijk vinden om van snoep of eten af te blijven als het voor hen staat. In dat geval kunnen ze 
het verlangen om toe te geven namelijk moeilijk loslaten.
 In Hoofdstuk 4 en 5 staan studies beschreven die als doel hadden gewoontegedrag te 
veranderen. In Hoofdstuk 4 werden hiervoor expliciete instructies gebruikt en in Hoofdstuk 5 werd 
een cognitieve bias modificatie training toegepast. Dit is een computertraining die erop gericht 
is automatische processen onderliggend aan gewoontegedrag te veranderen. In Hoofdstuk 4 
werd een aselect gekozen groep studenten at random toegewezen aan een conditie om ofwel 
hun snoepgedrag ofwel hun alcoholdrinkgedrag bij te gaan houden in een registratiedagboek 
gedurende twee weken. Eerder onderzoek toonde aan dat registratie van snoepgedrag leidt tot 
vermindering van snoepconsumptie, maar dat registratie van glazen alcoholische drank niet leidt tot 
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een vermindering van alcoholconsumptie. Om die reden werd de snoepgroep als de experimentele 
groep gebruikt en de alcoholgroep als de controlegroep. Het gebruik van het registratiedagboek 
werd goed uitgelegd en strategieën werden ingezet om een correcte registratie te bevorderen. 
Voor en na de zelfregistratieperiode van twee weken werd expliciete en impliciete satisfactie met 
het gedrag gemeten. Zoals verwacht, daalde de consumptie inderdaad in de snoepgroep, maar niet 
in de alcoholgroep. De daling was sterk. Beide groepen waren voor de registratieperiode minder 
tevreden met hun snoepgedrag dan met hun alcoholdrinkgedrag. Dit veranderde niet door de 
registratie. Wat wel veranderde was de impliciete satisfactie: Deze werd namelijk iets negatiever. Dat 
was echter wel in beide groepen het geval en niet alleen in de snoepgroep. Het feit dat impliciete 
satisfactie niet alleen veranderde in de experimentele groep suggereert voorzichtig dat impliciete 
processen gedragsverandering kunnen vergezellen, maar daarmee niet perse de verandering hoeven 
te verklaren. Gecontroleerde processen, zoals expliciete satisfactie voorafgaand aan de interventie, 
spelen ook een belangrijke rol.
 De studie in Hoofdstuk 5 gebruikte een cognitieve bias modificatie training (Approach-Avoidance 
Training; Rinck & Becker, 2007) om automatische processen te veranderen bij dieeters en niet-dieeters. 
De helft van beide groepen kreeg een training om plaatjes van gezond voedsel te benaderen en om 
plaatjes van ongezond voedsel te vermijden, de andere helft kreeg een placebo training waarin alle 
plaatjes even vaak benaderd als vermeden moesten worden. In lijn met resultaten die voortkomen 
uit eerder onderzoek van bijvoorbeeld Fishbach en Shah (2006), was onze hypothese dat dieeters 
(in tegenstelling tot de niet-dieeters) al voor de training een zogenaamde impliciete zelfcontrole 
dispositie zouden vertonen. Dit is een automatische neiging om lange termijn doelen te volgen, in 
plaats van korte termijn doelen. Wanneer iemand met een sterke impliciete zelfcontrole dispositie 
een taart ziet, zal deze in eerste instantie aan zijn of haar dieet denken en niet aan het eten van de 
taart. Wij vonden inderdaad ondersteuning voor onze hypothese voor een van de impliciete maten 
die werden afgenomen: Dieeters hadden een sterkere negatieve associatie met ongezond voedsel 
dan niet-dieeters. Op de andere maten (approach-avoidance associaties en aandachtsbias) vonden 
we geen aanwijzingen voor een impliciete zelfcontrole dispositie bij dieeters. Alle deelnemers, 
zowel dieeters als niet-dieeters, vertoonden wel een impliciete actietendenties in lijn met hun lange 
termijn doel. Dat wil zeggen dat alle deelnemers sneller waren om gezond eten te benaderen en 
om ongezond eten te vermijden nog voordat ze met de training begonnen waren. Het tweede doel 
van deze studie was om te onderzoeken of cognitieve bias modificatie training ook succesvol kan 
worden toegepast als er al sprake is van een impliciete zelfcontrole dispositie. Dit is relevant voor de 
klinische praktijk, omdat veel patiënten therapie starten met een sterk doel om van hun klachten af 
te komen. We vonden dat dit inderdaad het geval was: Actietendenties konden bij zowel dieeters en 
niet-dieeters nog verder versterkt worden door de Approach-Avoidance Training. Dit is goed nieuws 
voor patiënten met ongewenst gewoontegedrag die sterk gemotiveerd zijn om via psychologische 
behandeling te gaan proberen om van hun klachten af te komen. Patiënten met en sterk doel – en 
daarmee ook met een grote kans op een impliciete zelfcontrole dispositie – kunnen alsnog profiteren 
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van een trainingsmethode zoals een cognitieve bias modificatie training, die direct gericht is op het 
wijzigen van impliciete pathologische processen.
Deel 2
Het eerste hoofdstuk van Deel 2, Hoofdstuk 6, beschrijft de ontwikkeling van de Zelfcontrole Cognitie 
Lijst (ZCCL, of ‘Self-Control Cognition Questionnaire’: SCCQ). Zelfcontrolecognities zijn gedachten die 
mensen met ongewenste gewoonten vaak hebben vlak voordat, tijdens, of nadat ze toegeven aan 
hun ongewenste gewoonte. Bijvoorbeeld “Ik ben niet sterk genoeg om de drang te weerstaan” en 
“Ik geef nu toe, morgen ga ik zeker stoppen”. Deze zelfcontrolecognities lijken als doel te hebben het 
gewoontegedrag te rechtvaardigen en het daarmee toe te staan. Het is belangrijk meer te weten te 
komen over deze cognities, omdat ze de rol lijken te hebben gewoontegedrag te rechtvaardigen en 
daarom een belangrijke rol lijken te spelen in de uitvoering van gewoontegedrag.
 De betrouwbaarheid en validiteit van de ZCCL, zoals getest in twee steekproeven van studenten 
en twee steekproeven van patiënten (pathologisch haartrekken en pathologisch huidkrabben) 
bleek goed te zijn. Daarnaast was de vragenlijst gevoelig om therapeutische verandering te meten. 
Deze vragenlijst werd daarom meegenomen in het onderzoek naar pathologisch haartrekken, die 
beschreven staan in Hoofdstukken 7 en 8. 
 Het onderzoek naar pathologisch haartrekken had als doel de effecten te onderzoeken van 
cognitieve bias modificatie training op terugval na succesvolle behandeling. Patiënten met 
pathologisch haartrekken kregen een geprotocolleerde gedragstherapeutische behandeling 
voor pathologisch haartrekken van zes sessies verspreid over drie maanden. Voorafgaand aan 
deze behandeling ontving de helft van de patiënten een cognitieve bias modificatie training, 
namelijk een Approach-Avoidance Training, waarbij hen geleerd werd om plaatjes gerelateerd aan 
haartrekken te vermijden en neutrale plaatjes te benaderen. De andere helft van de patiënten kregen 
een placebotraining en moesten alle plaatjes even vaak benaderen als vermijden. Automatische 
(impliciete actietendenties, impliciete associaties en aandachtsbias) processen werden voor en na 
de Approach-Avoidance Training gemeten. Bewust gerapporteerde informatie (klachtenniveau, 
zelfcontrolecognities) werd eveneens voor en na de Approach-Avoidance Training gemeten en 
bovendien direct na gedragstherapeutische behandeling en na 1, 3 en 12 maanden na afsluiten van 
de behandeling om op die manier de effecten van de Approach-Avoidance Training op terugval te 
kunnen onderzoeken . 
 In de studie in Hoofdstuk 7 keken we naar de automatische processen voorafgaand aan de 
Approach-Avoidance Training. Ook onderzochten we de relatie tussen deze automatische processen 
en het klachtenniveau voor en na de gedragstherapeutische behandeling. Wat betreft actietendenties, 
lieten de resultaten zien dat patiënten over het algemeen langzamer waren om te reageren op 
plaatjes gerelateerd aan haartrekken dan op controleplaatjes. Daar stond tegenover dat patiënten 
sneller reageerden op woorden die gerelateerd waren aan haartrekken dan op controlewoorden. 
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Geen van de gevonden reactiepatronen liet echter een consistente relatie zien met klachtenniveau 
voor en na de behandeling. 
 De studie in Hoofdstuk 8 beschrijft het effect van de Approach-Avoidance Training op terugval 
na gedragstherapeutische behandeling voor pathologisch haartrekken. De Approach-Avoidance 
Training bleek geen aantoonbaar effect te hebben op het klachtenniveau van de patiënten, noch voor 
de behandeling, noch na de behandeling, noch bij de follow-up metingen. Cognitieve bias modificatie 
training lijkt voor deze patiëntengroep dus geen succesvolle aanvulling op de bestaande behandeling 
te zijn. De behandelresultaten van de gedragstherapeutische behandeling waren wel uitstekend. Alle 
behandelde patiënten, zowel de patiënten die de Approach-Avoidance Training hadden ontvangen 
als patiënten die de placebo training hadden ontvangen, lieten goede behandelresultaten zien na 
het voltooien van de gedragstherapie. Dit effect bleef stabiel bij de metingen 1 en 3 maanden na 
afsluiting van de therapie. Echter, na 12 maanden lieten veel patiënten alsnog terugval zien. 
Conclusies
Bij onderzoek naar ongewenste gewoonten is het belangrijk om gebruik te maken van een duaal 
procesmodel: automatische en gecontroleerde processen werken samen bij het sturen van 
gedrag. Op voorhand leek het aannemelijk om te verwachten dat automatische processen juist bij 
gewoontegedrag een duidelijke en mogelijk ook duidelijk verklarende rol spelen. Gewoontegedrag 
is immers geen gedrag waarbij men voortdurend bewuste keuzes of afwegingen maakt. Toch 
hebben we dat met de studies beschreven in dit proefschrift niet kunnen aantonen. De sterkte van 
de gemeten automatische processen vertoonden geen samenhang met het klachtenniveau van 
patiënten die pathologisch haartrekken (Hoofdstuk 7). Gecontroleerde processen, zoals satisfactie 
met het gedrag (Hoofdstuk 4), doelen (Hoofdstuk 5) en zelfcontrolecognities (Hoofdstuk 6) lijken ook 
een erg belangrijke rol te spelen. De toevoeging van een cognitieve bias modificatie training aan 
een effectieve protocollaire gedragstherapeutische behandeling voor pathologisch haartrekken hielp 
daarnaast niet bij het reduceren van de terugval na de behandeling (Hoofdstuk 8). Hoewel we op 
voorhand dachten dat automatische processes deze terugval zouden verklaren, kan met de resultaten 
uit dit proefschrift een eenduidige verklaring voor de hoge terugval dus nog steeds niet worden 
gegeven. Er liggen nog veel uitdagingen op de weg die leidt tot meer permanente veranderingen in 
gewoontegedrag. Ik hoop van harte dat het onderzoek beschreven in dit proefschrift inspireert voor 
meer onderzoek naar de hoge terugval na aanvankelijke succesvolle behandeling van ongewenst 
gewoontegedrag. Een stoornis zoals pathologisch haartrekken is namelijk een nare stoornis en 
daarom is het van belang dat we patiënten ook op de lange termijn vooruit kunnen helpen.
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Acknowledgement
Het dankwoord van een proefschrift is misschien wel het lastigste hoofdstuk om te schrijven. Niet 
zozeer qua denkwerk, maar wel wat betreft de druk die erachter zit; hoewel weinig mensen het hele 
proefschrift zullen lezen, is dit toch wel het hoofdstuk dat bijna iedereen leest (al is het in mijn geval 
nogal een lap tekst geworden, dus daarmee heb ik me misschien alsnog verzekerd van het feit dat 
mensen het niet helemaal gaan lezen). Ik zal dus moeten proberen een goede indruk achter te laten! 
Ik weet alleen niet hoe… dus ik schrijf maar gewoon op wat ik wil zeggen.
 Als eerste wil ik graag mijn promotor, Eni Becker, en mijn co-promotoren, Mike Rinck en Ger 
Keijsers, bedanken. Eni, ik wil je het meeste bedanken voor de vrijheid die je mij hebt gegeven. Nu ben 
ik best eigenwijs van karakter, maar bij jou ben ik eigenlijk niet zo eigenwijs. Ik ben erg onder de indruk 
van je kennis en manier van leidinggeven. Je bent goed in mensen zelfstandig keuzes laten maken, 
maar overziet het geheel altijd goed, waardoor je bij kunt sturen waar nodig. Van die zelfstandigheid 
heb ik veel geleerd. Mike, bedankt voor het meedenken met je kritische blik. Je bent een erg goed 
leermeester en je bent indrukwekkend slim. Ik heb veel van je mogen leren. Je bent altijd bereid om 
mensen te helpen en daar heb ik dan ook gretig gebruik van gemaakt. Voor mijn gevoel stond je deur 
altijd open. 
 Hoewel je onderwerpen binnen een alinea dient af te ronden, krijg jij toch een aparte alinea, Ger. 
Die heb je echt verdiend. Jij was mijn co-promotor en vooral mijn dagelijks begeleider. En wat heb ik 
veel aan jou te danken. Ik kon altijd bij je terecht en jij hebt mij (en mijn soms vreemde eigenschappen) 
ook het best van iedereen leren kennen. Maar door jouw begeleiding heb ik mezelf ook beter leren 
kennen. Ik wil je heel hartelijk bedanken voor je steun en toewijding. Wanneer ik bijvoorbeeld een 
presentatie geef en jij vindt dat het goed is gegaan, dan zul je dat ook zeker laten weten. Dat is 
zeldzaam en dat besef ik me ook. Dit heeft me in ieder geval heel veel geholpen de afgelopen jaren. 
Ik hoop dat we de samenwerking nog een tijdje voort kunnen zetten.
 Graag wil ik ook in zijn/haar geheel de sectie Klinische Psychologie bedanken. Ik wil graag 
meegeven dat ik het erg naar mijn zin heb gehad en nog steeds heb. Ik heb wat tijd nodig gehad om 
gewend te raken en mijn draai te vinden. Dat kwam mede doordat het iets te stil was op de afdeling 
naar mijn zin in het begin. Daar is wel heel duidelijk verandering in gekomen. Ik voel me hier nu 
helemaal thuis!
 Een aantal collega’s wil ik er graag uit lichten. Ten eerste wil ik graag Amras noemen, mijn 
kamergenoot. Amras, je bent alles behalve een open boek. Maar wij zijn de afgelopen jaren erg goed 
op elkaar ingespeeld. Zonder het letterlijk te hoeven zeggen, kunnen wij goed van elkaar aanvoelen 
wanneer er juist wel gepraat mag worden of wanneer er concentratie vereist is. Als het even niet zo 
lekker gaat, bied je als galante heer aan om een kopje thee voor me te gaan halen. Hoewel ik soms 
letterlijk en figuurlijk gestoord word door studenten (Is Amras er? Nee. Waar is hij dan? Weet ik niet. 
Wanneer komt hij terug? WEET IK NIET) vind ik het erg leuk een kamer met je te delen en zou ik me 
geen betere kamergenoot kunnen wensen. Bedankt dat je mijn paranimf wilt zijn! Die extra dosis 
nuchterheid kan ik wel op zo’n moment gebruiken. Over een dosis nuchterheid gesproken: Linda 
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Kwakkenbos (van de Duffeltdijk in Kekerdom, het blijft grappig). Ik vind het erg fijn jou als collega te 
hebben. Toen je twee jaar weg was voor je post-doc in Canada hebben we altijd contact gehouden. 
Gelukkig ben je weer terug op de afdeling, want je bent echt onmisbaar. Dankjewel voor de lol en ook 
voor de rust. Daarin (en in nog zoveel meer eigenlijk) ben jij voor mij echt een voorbeeld. Ik zal nooit 
echt rustig worden, maar elk stukje dat ik dichterbij kom, is toch mooi meegenomen. Dankjewel dat 
ook jij mijn paranimf wilt zijn. 
 Linda van Loon, wij hebben altijd redelijk in dezelfde fase gezeten qua proefschrift omdat we 
bijna tegelijk zijn begonnen (jij bij Cilia en ik bij Eni & Mike) en eigenlijk zaten we ook vaak in dezelfde 
fase qua stress, hoewel we ons altijd wel over andere dingen druk maakten. Naline, ik heb jou eerst 
als stagiaire leren kennen. Als stagiaire heb je een belangrijke bijdrage aan mijn onderzoek geleverd, 
maar als collega heb je een hoop vriendelijkheid naar de afdeling mee gebracht. Gero, jou wil ik 
vooral voor al het lachen bedanken. Dit betreft meerdere onderwerpen, van komkommers tot nat 
gras, fysiotherapeuten en knappe studenten, maar het was altijd heel grappig. Jacobien, jij bent mijn 
buurvrouw op de afdeling. Bij buurvrouwen kom je soms om een kopje suiker te lenen en zo gaat dat 
eigenlijk ook bij ons. Nu kom ik natuurlijk nooit letterlijk suiker lenen, maar laten we het kopjes kennis 
noemen. Je weet niet alleen erg veel, maar je bent ook erg gezellig. Dankje voor je openstaande deur. 
Maartje, de vrouw van mijn dagelijks begeleider, maar eigenlijk vergeet ik dat steeds. Jij bent altijd in 
voor een gesprek en die gesprekken gingen niet alleen over werk. Je bent ontzettend wijs en ik heb 
veel van je geleerd. Jorg, wat geniet ik steeds van de brainstormsessies tijdens het Implementatie 
Intentie clubje. Je bent een snelle denker en ziet oplossingen die ik niet zie. Marcella, ondertussen 
heb je onze universiteit verlaten voor Bochum, maar van de Eni & Mike groep was jij eigenlijk de 
enige aio van mijn lichting. De rest kwam allemaal later. Ik wil je bedanken voor je aanwezige lach en 
je lieve karakter. Toen ik gestresst was, kwam jij aan met een doosje rustgevende thee. Zoals je in je 
eigen proefschrift al aangaf, zijn we echt twee tegenpolen, maar konden het toch (of juist daarom?) 
goed vinden. Henndy, you left us for Indonesia, but I am thankful for the time we spent together as 
PhD students. Your personality makes people smile. Rianne, wij waren vaak kamergenootjes op de 
schrijfweek en congressen en dat was altijd erg leuk! Janna, ook wij hebben meerdere congressen 
en schrijfweken samen meegemaakt. Dankjewel voor de vele lachmomenten. Ook wil ik de ‘nieuwe-
niet-zo-nieuwe-meer’ lichting aio’s, waaronder Inge en Dorien uit de Leiden lichting, en Gina, Martin, 
Nessa, Xijia en Hannah bedanken. Wat ben ik blij dat jullie er zijn want wat is het gezellig op de 
afdeling geworden! Nessa, dankjewel dat je mijn plek hebt overgenomen binnen het PhD platform 
en ik hoop dat je het daar net zo naar je zin zult hebben als ik. Ik vond het ontzettend leuk en leerzaam 
om naast mijn promotie bezig te zijn met onder andere het organiseren van de PhD dag en andere 
gelegenheden en met het nadenken over hoe we een bijdrage konden leveren aan het verbeteren 
van de PhD opleiding bij het BSI. Hiervoor wil ik natuurlijk graag het PhD platform en Meta van den Eng, 
Ralph Jaspers en Toon Cillessen bedanken! Ronny Janssen van het BSI lab mag ik ook niet vergeten: 
bedankt voor de mentale steun tijdens het (tevergeefs) wachten op proefpersonen! Pierre Souren en 
William van der Veld ben ik ook uitermate dankbaar: jullie hebben mij geholpen met analyses die ik 
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niet alleen kon. Naast dat dit erg behulpzaam en leerzaam was, vond ik de samenwerking met jullie 
ook erg leuk en soms lachwekkend.
 Een speciaal plaatsje in dit dankwoord is gereserveerd voor de secretariaten van zowel klinische 
psychologie als het Ambulatorium. Maria, je bent alweer een tijdje van het goede leven aan het 
genieten, maar toch wil ik je graag noemen. Bedankt voor het altijd positief maken van de horoscoop. 
Marita en Wies zijn het “nieuwe” tweetal: ontzettend bedankt voor de mentale steun en de flinke 
dosis gezelligheid op het secretariaat. Jullie zijn een stel lieverds. Ik hoop dat ik jullie niet teveel van 
het werk hou. Alphons en Miranda, zonder jullie was het trichotillomanie onderzoek er niet eens 
geweest. Jullie hebben zo ontzettend veel werk verricht. Daarnaast is het altijd een feest bij jullie op 
het secretariaat. Ik heb meerdere malen heel hard mogen lachen om ontploffende dozen en bijna 
omvallende archiefkasten (dat heb ik denk ik een jaar lang mogen horen, stom van mij dat ik dit nu 
weer oprakel) en krakende lunch.
 Dan de rest van het Ambulatorium, waar mijn patiëntenstudies zijn uitgevoerd. Zonder de steun 
van Caroline Vossen en Hanneke Stadhouders was dit nooit gelukt. Caroline, bedankt voor je constante 
toewijding en inspanning voor het onderzoek. Ik heb meerdere malen met jou mogen overleggen 
en je interesse in wetenschap en onderzoek heeft er zeker voor gezorgd dat het onderzoek is 
geslaagd. Zelf ben je ook bezig met je promotie, dus we konden ons goed in elkaar inleven. Ook wil 
ik je bedanken voor de kans om een werkervaringsplek op het Ambulatorium te krijgen. Ik heb er 
ontzettend veel van geleerd. Natuurlijk wil ik ook alle stagiaires bedanken die hebben meegeholpen 
aan het onderzoek en in het bijzonder mijn scriptiestudenten.
 Ook heb ik het genoegen gehad met slimme mensen van ‘buiten’ te mogen samenwerken. 
Andreas Wismeijer en Marcel van Assen van Tilburg University. Andreas, ik heb bij jou jaren geleden 
mijn scriptie geschreven en je hebt een grote bijdrage geleverd aan het feit dat ik uberhaupt ben 
gaan promoveren. Daarom hoor je ook in dit dankwoord. Samen met Marcel werken we nog steeds 
(al is het soms op een laag pitje) samen aan het geheimen onderzoek. I spent the summer of 2013 
in Milwaukee to visit the lab of Prof Doug Woods at the University of Wisconsin-Milwaukee. Doug, 
thank you very much for this opportunity. Next to the fact that I learnt a lot in your lab group, I had 
a great time in Milwaukee and I took many great memories with me. I hope more opportunities to 
collaborate will follow. 
 Tsja, deze is misschien een beetje gek. Maar ik meen het echt: graag wil ik Rudolph van Veen van 
24Kitchen ook bedanken! Als je als aio begint, is het een beetje lastig uit te vinden waar je nu goed 
aan je artikelen kunt schrijven. Op je eigen kantoor gaat dat vaak lastig, omdat er altijd afleidingen zijn. 
De eerste drie papers heb ik op schrijfweken van de afdeling geschreven. Daar kijk ik trouwens nog 
steeds elk jaar naar uit: gezellig maar ook erg geconcentreerd een weekje ‘opgesloten’ zitten in Schloss 
Gnadenthal in Kleve. Maar voor het eindelijk tijd hebben om te schrijven heb ik die schrijfweken 
eigenlijk niet meer nodig. Ik heb daar halverwege mijn PhD een nieuwe oplossing voor gevonden 
en die oplossing heet dus Rudolph. Ik plan wanneer er iets op papier moet komen nu af en toe thuis-
schrijfdagen in. Ik zit aan de eettafel en op de achtergrond, waar ik hem eigenlijk niet eens kan zien, 
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alleen kan horen, babbelt Rudolph vrolijk over het bakken van koekjes en taarten. Koken en bakken 
is mijn grootste hobby, maar het werkt ook erg goed als ‘achtergrondmuziek’ en stimulans om te 
schrijven blijkbaar. Het grootste deel van dit proefschrift is tot stand gekomen tijdens het luisteren 
naar 24Kitchen. Ik kan het iedereen aanbevelen.
 Natuurlijk wil ik ook graag mijn familie en vrienden bedanken. Papa, mama, ‘grote zus’ Saskia en 
haar man Chris. Voor jullie was een promotie of proefschrift misschien een vaag begrip, maar jullie 
toonden altijd interesse en zijn altijd trots (de eerste versie van mijn proefschrift heeft zelfs een eigen 
plek in een mapje gekregen). Dankjulliewel voor het warme nest waar ik nog steeds erg goed word 
verzorgd en altijd Joyceke zal blijven. Natuurlijk ook dank aan mijn lieve schoonfamilie: Ellen vanuit 
de hemel en Peter en Esther. Ook mijn schoonbroers en -zussen: Robin, Nancy, Lori en Richard. Twee 
van mijn vriendinnen weten heel goed hoe het is om te promoveren: Sylvia en Susanne. Dankjulliewel 
voor de leuke theekransjes en ik hoop dat we nog lang vriendinnen zullen blijven. Ook Anita & Michel 
en Ilse & Cyriel wil ik graag noemen. Dankjulliewel voor de ontnuchtering en gezellige avonden. Ik 
hoop dat er nog vele volgen.
 En als laatste en het meest belangrijk, natuurlijk: Nils. In welke woorden moet ik nu omschrijven 
waarom ik dankbaar ben voor jou? Dat is in woorden niet te omschrijven. Wij hebben samen met ‘ons 
Bobby’ en de rest van de dierentuin een thuis gecreeerd waar ik het allerliefste van overal op de hele 
wereld ben. Je staat dichter bij mij dan wie dan ook, maar van het proefschrift zelf lijk je erg ver af te 
staan. Toch heb je er ook aan bijgedragen, omdat ik door jou de energie, motivatie en het vertrouwen 
heb gekregen dit te kunnen volbrengen. Dankjewel voor je onvoorwaardelijke liefde en het fijne thuis. 
Ik hou van jou.
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Short biography
Joyce Maas was born December 17, 1984 in Breda. After obtaining her Bachelor degree in Psychology 
and her Master degree in Psychology in Mental Health at Tilburg University (both with distinction), 
she completed the research master Social and Behavioural Sciences in Tilburg (with distinction) as 
well. For her research master thesis, she received the best research master thesis award. Following 
this, Joyce was appointed as a PhD student at the department of Experimental Psychopathology 
and Treatment of the Behavioural Science Institute at Radboud University. Her promotors are Prof. 
dr. Eni Becker, Prof. dr. Ger Keijsers, and Prof. dr. Mike Rinck. Her thesis and main research interests 
are in the area of experimental psychopathology and treatment. More specifically, her research 
focuses on underlying processes of unwanted habits and impulse control disorders. In addition to her 
work on the dissertation, Joyce has been actively involved in teaching. She completed a three year 
teaching course, and obtained her certificate in 2014 (Basis Kwalificatie Onderwijs, BKO). Furthermore, 
during her PhD, she gained clinical experience at the Ambulatorium FSW. Joyce has also been an 
active member of several committees, such as the PhD Platform of the Behavioural Science Institute 
(2009-2014), and the Research Committee of the department of Experimental Psychopathology and 
Treatment (2013-2014). Joyce has presented her work at various (inter)national conferences, such as 
the World Congress of Behavioural and Cognitive Therapies (2010, Boston, USA), the meetings of the 
European Association for Behavioural and Cognitive Therapies (2011, Reykjavik; 2012, Geneva; 2013, 
Marrakech; 2014, The Hague), and the meetings of the Vereniging voor Gedragstherapie en Cognitieve 
therapie (Veldhoven, 2010 and 2013). In the summer of 2013, she visited Prof. dr. Douglas Wood’s lab 
(University of Wisconsin – Milwaukee, USA). Joyce is now working as a post-doctoral researcher at the 
department of Experimental Psychopathology and Treatment at Radboud University, supervised by 
Prof. dr. Ger Keijsers. Her post-doctoral research focuses on the use of implementation intentions in 
the treatment of unwanted habits.
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